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DESTRUCTION NOTICE 


WHY—To prevent the enemy from using or salvaging this 
equipment for his benefit. 


WHEN—When ordered by your commander. 


HOW—1. Smash—Use sledges, axes, handaxes, pickaxes, ham- 
mers, crowbars, heavy tools. 


2. Cut—Use axes, handaxes, machetes. 


8. Burn—Use gasoline, kerosene, oil, flame throwers, 
incendiary grenades. 


nS 


. Explosives—Use firearms, grenades, TNT. 


or 


. Disposal—Bury in slit trenches, fox holes, other holes. 
Throw in streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR 
DESTRUCTION OF THIS EQUIPMENT 


WHAT—1. Smash—Cases, panels, controls, loudspeakers, con- 
nectors, tubes, switches, terminal boards, 
and every other electrical or mechanical 
part, moving or fixed. 


2. Cut—All wiring, cords, and cables. 


8. Burn—All equipment cases, cords, cables, diagrams, 
and Technical Manuals. 


4. Bend—All panels, cases, controls, and metal parts. 
5. Bury or scatter—All the remaining pieces after de- 


struction. 


DESTROY EVERYTHING 


vi 


Figure 1. 


Reproducing Equipment MC-364--D, in use. 
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PART ONE 
INTRODUCTION 


Section. |. DESCRIPTION 
1. General 
Reproducing Equipment MC-364—D is a self-contained portable 
equipment which may be used as a means of reproducing sound 
recordings or as a public address system (fig. 1). The equipment 
consists principally of an amplifier-turntable unit and of loud- 
speakers and a microphone housed in a loudspeaker case. 


2. ‘Application 

a. Reproducing Equipment MC-364-D is used to reproduce 
recorded disks or transcriptions 10, 12, or 16 inches in diameter 
which have been originally recorded laterally at 3314 or 78 revolu- 
tions per minute (rpm). The reproducing speed is adjustable to 
accommodate variations in line voltage or frequency (or both). 

b. The equipment is used as a public address system when 
sound waves are picked up by the microphone supplied. The 
equipment is provided with channels for use either as a micro- 
phone pick-up or as a mixer for superimposing speech on a re- 
corded background; the output in either case is fed to the loud- 
speakers. 

c. The equipment can be used in conjunction with a film strip 
projector when sound recordings are to be used with the film strips. 
The projector is not provided with the reproducing equipment. 


3. Technical Characteristics 
Pnpus. voltage... i. tie: 115 or 230 volts (v), 50 to 60 cycles 
Power outputs... 200.. 10 watts (w). 
Maximum gain, micro- 
phone input channel....130 decibels (db). 
Frequency response: 


Microphone =... 4... +2 db from 70 to 9,000 cycles per 
rsecond (cps). 
Input channels.................. one low-impedance (50 ohms). MIC 


input channel; one high imped- 
ance phono (crystal) input chan- 


nel. 
Number of tubes.............. 5 (two of which are twin-triodes). 
eve OL. PH DER tari. so first two stages are Tube JAN- 


6SL7GT (with inverter in second 
stage); output stage is Tube 


JAN-6V6GT, two of which are 
used in push-pull; rectifier tube is 
Tube JAN-5Y3GT. 

Output transformer 


Impedance we watessnads 3.5 ohms. 
Microphone: 
Type 43.2 dynamic, moving coil. 
Impedancee 4 es 50 ohms. 
Loudspeakers: 
dig ct eee ode ee 10-inch, dynamic, permanent mag- 
net. 
Power rating ..........-- 6 w (peak). 
Voice-coil 
impedance ...........- 3.5 ohms. ‘ 
Phono motor: 
Typecic sh a ae Se. single-phase, shaded-pole, a-c, induc- 
tion. 
Speeds is ae22 ke 3314 and 78 revolutions per minute 
(rpm). 
Speed control .......... governor -operated by accessible 
lever. 
Reproducer head .............. crystal type, high temperature, cut- 


off frequency of 4,000 cycles, re- 
movable needle. 


4. Table of Components (fig. 2) 


Required Height Depth Length | Weight 
Component number| (in.) (in.) (1b.) 

Amplifier-turntable unit 

complete with tubes, fuse, 

andepilotlamp=-.2 eee 1 11 19% 19 in. 46 
Stroboscope assembly: 

Disk, stroboscope ________ Dy bape nya 6% diam | eee 

Lamp #2:* 4. iL S| ee ¥, diam +/ 146 ins eeeee 
Loudspeaker unit: = = |______ 16% 14% 13% in. 30 

Power cable — 2252-32522 Le ee ee 25 ft) 222 

Loudspeaker cable _______ eA | i Me ee 50: ft. eee 

Microphone cord _________ 5 DM Pe eS ol ee 25. Tt, | 2 

Loudspeaker ____-.__. | 2 : 

Microphone _____________ | 1 
Set of running spare parts: | 

Tube JAN-6SL7GT _____ aye! 

Tube JAN-6V6GT ______ | 1 

Tube JAN-5Y3GT _____- 1 

Needley = 5 ee = 1 

Pusey eis ois. oa | 5 

1 


Note. This list is for general information only. See appropriate publica- 
tions for information pertaining to requisition of spare parts. 
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5. Packaging Data 


a. The two cases in which Reproducing Equipment MC-364—D 
is housed (fig. 3) are strapped side-by-side on a wooden board. 
They are then sealed by a series of layers, first by a layer of corru- 
gated paper, then by a layer of metal foil, by another layer of 
corrugated paper, and finally by a layer of asphaltum paper. This 
entire assembly is fitted tightly into a wooden box. The wooden 
box is then nailed and finally bound by three metal bands (fig. 10). 
The packaged reproducing equipment is now ready for export. 


b. The outside dimensions of the packaged equipment are 37 
inches long by 22 inches wide by 16 inches high. 


LOUDSPEAKER CASE AMPLIFIER-TURNTABLE 
UNIT CASE 


Figure 3. Cases for amplifier-turntable and loudspeaker units. 


6. Description of Major Components 


a. AMPLIFIER-TURNTABLE UNIT (fig. 4). The amplifier-turn- 
table unit is housed in an olive-drab wooden case and consists of 
the amplifier chassis, control panel, turntable drive motor and 
turntable, reproducer arm with pick-up cartridge, and stroboscope 
assembly. 

(1) Amplifier-turntable unit case. This plywood table-type 
case is reinforced with steel corners and is provided with folding- 
type carrying handles. The top cover of the case is latched by 
draw pull catches and is hinged so that it can be opened or removed 
to provide access to the turntable, its controls, and the pick-up arm. 
The front section can also be unhinged to provide access to the 
control panel and the tube access panel. 
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Figure 4. Amplifier-turntable unit. 


(2) Turntable and turntable drive motor. (a) The turntable, 
which is 12 inches in diameter and flock-coated, is mounted on the 
drive motor shaft which is centrally located on the deck panel, 
slightly to the rear of the case (fig. 5). The turntable is sup- 
ported by a metal washer that rests on the drive shaft pin; the 
washer is provided with grooves that fit the pin. A rubber washer 
(fig. 3) is used between the turntable and metal washer to absorb 
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vibrations. A modified C spring washer locks the turntable in 
place on the shaft when the amplifier unit is in transit. 


| REPRODUCER 
© ARM CONTAINING 
| CRYSTAL PICK-UP 


jSPEED 
‘CHANGE 
“LEVER | 


oie 
ee 


Sa 
‘a 
a 


me 


My /. Se Soars 


AIR VENTS \SPEEOD REGULATION LEVER 


Figure 5. Turntable, top view. 


(b) The phono motor is centrally located below the deck panel 
(fig. 6) and supplies the necessary power to drive the turntable. 
It is a dual-speed, self-starting, induction-type motor which drives 
the vertical shaft through a system of gears. Two speed control 
levers protrude from under the turntable. The speed change lever 
at the left of the turntable actuates the gear mechanism in the gear- 
box of the phono motor and is used to select 3314 or 78 rpm turn- 
table speed. The speed regulation lever located near the front of 
the deck panel adjusts the governor position on the phono-motor 
shaft and increases or decreases the selected speed within required 
tolerance. The governor control is provided with maximum and 
minimum stops. The four holes covered by perforated plates at 
the front of the deck panel provide ventilation for the motor and 
amplifier. 

(c) A U-shaped yoke (fig. 6) is provided to immobilize the 
motor and to prevent vibration during transportation. The yoke 
is tightened in place by wingnuts. 

(d) The reproducer arm is mounted on the deck panel at the 
left of the turntable and is provided with an arm rest. The arm 
retains the crystal pick-up and is 12 inches long by 1 inch wide 
by 1%. inch high. It is provided with a thumbscrew lock at the 
front of the arm to clamp it in position on the arm rest during 
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transit. The reproducer arm will travel in an arc to accommodate 
10-, 12-, and 16-inch records. The reproducer head is the crystal 
type and is held in place by two fillister screws. 


(3) Control panel. The control panel is exposed when the 
front section of the amplifier-turntable housing case is removed 
(a(1) above). The various controls and connectors are located 
on the control panel (fig. 4) in the following order: MIC input 
connector, MIC GAIN control, PHONO GAIN control, TONE- 
POWER OFF switch and control, fuse holder, POWER pilot light 
indicator, 230V-115V voltage-selector switch (with locking thumb- 
screw), utility OUTLET connector power INPUT connector, and 
two SPEAKER output receptacles. A small door located above 
these controls is provided for easy access to the vacuum tubes 
(fig. 12). The door is hinged at the center of the control panel 
and is held closed by two thumb knobs; it is louvered for ventila- 
tion. 


e e \ e 
PHONO MOTOR B-| 


- PHONO MOTOR 
CABLE 


PHONOMOTOR — 
ON-OFF SWITCH SL 


MOTOR SUPPORT 
YOKE 


TL73606S 


Figure 6. Turntable unit, bottom view. 


(4) Amplifier chassis. The amplifier is a five-tube, resistance- 
coupled amplifier, including the power supply. The amplifier chas- 
sis is mounted on the floor of the amplifier-turntable unit case and 
is located beneath the deck panel. All tubes, transformers, power 
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filter capacitors, plate bypass capacitors, power connector for the 
phono motor, and hum control are located on the top of the metal 
amplifier chassis (fig. 18). The underneath of the chassis is pro- 
vided with two panels: one panel supports resistors for the bleeder 
and filter system of the power supply; the other supports resistors 
and capacitors for the coupling and phase inverter networks (fig. 
19). The amplifier chassis with its control panel is readily re- 
movable from the case as a unit. 

(5) Stroboscope assembly (fig. 2). The stroboscope assembly 
consists of a 144-watt neon lamp and a stroboscope disk. The lamp 
is operated from the utility outlet (fig. 11) and is used in conjunc- 
tion with the stroboscope disk to adjust for the proper turntable 
speed. The disk is 614 inches in diameter and contains four rings 
with alternate black and white segments which, when moving, 
give successive instantaneous views of a moving object. The 
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Figure 7. Loudspeaker case assembly. 


innermost and its adjacent ring are used with power input fre- 
quencies of 50 and 60 cycles, respectively, when synchronizing 78 
rpm; the outermost ring and its inner adjacent ring are used with 
power input frequencies of 60 and 50 cycles respectively when 
synchronizing 3314 rpm. The lamp is a 105- to 125-volt lamp 
and is 114, inches long and 14 inch in diameter. The stroboscope 
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assembly is located in the top cover of the amplifier unit case; the 
lamp is protected by a wooden sheath. 


b. LOUDSPEAKER UNIT (figs. 7 and 8). The speaker unit con- 
sists of a loudspeaker case assembly, two 10-inch permanent-mag- 
net loudspeakers, the power cable, microphone, microphone cord, 
loudspeaker cables, and spare parts. 


(1) Loudspeaker case assembly (fig. 7). The loudspeaker case 
assembly is constructed of olive-drab plywood, reinforced at the 
corners, and houses all the components of the speaker unit. The 
case consists of two sections. Each section is provided with a 
sloping front and a rear removable cover. Each removable cover 
is hinged and latched to the rear of its section and provides access 
to the cord and cables, loudspeaker, and spare parts compartment. 
The two case sections are latched together sloping fronts facing 
each other, by means of draw pull catches. When completely 
assembled, the case can be hand-carried by means of a removable 
cotton-webbed carrying handle, which is provided. 


LOUDSPEAKER LOUDSPEAKER 


Be. 


LOUDSPEAKER-CASE 
SECTION NO.2 


BRACKET STRAPS 


SPARE PARTS COMPARTMENT 
MICROPHONE 
COMPARTMENT gag 


LOUDSPEAKER CABLE MICROPHONE CORD 
TL73608S 


Figure 8. Loudspeaker case assembly, disassembled and showing 
loudspeakers and cables. 


(a) The rear cover of loudspeaker case section No. 1 contains 
a loudspeaker cable and the power cable. The cables are wound 
around brackets and are prevented from unwinding by four straps. 

(b) The rear cover of loudspeaker case section No. 2 contains a 
loudspeaker cable and the microphone cord. The cord and cable 
are wound around brackets and are prevented from unwinding 
by four straps. The base of section No. 2 is provided with two 
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small felt-lined compartments in which the microphone and spare 
parts are stored. 


(2) Loudspeakers. Reproducing Equipment MC-364-D is 
provided with two 10-inch, permanent-magnet, dynamic loud- 
speakers. Each loudspeaker is housed in one of the two loud- 
speaker case sections ( (1) above). The loudspeaker is mounted 
by four screws on the back of the section’s sloping front which 
serves as a baffle board; the loudspeaker cone is protected by a 
flock-coated, wire-meshed grill. One end of the loudspeaker cable 
( (1) (0) above) is permanently connected and clamped to the 
loudspeaker frame. The broad base of the loudspeaker housing 
provides an excellent table or platform mounting for the loud- 
speaker. 


(3) Microphone assembly (fig. 9). The microphone assembly 
consists of a microphone and an associated microphone cord. 


eet 
se 


Figure 9. Microphone. 


(a) Microphone. The microphone is of the dynamic moving- 
coil type. The microphone is provided with a male connector and 
is threaded to accommodate the ring nut of the female connector 
at one end of the microphone cord. The base of the microphone 
is also threaded so that it can be mounted on a microphone stand 
if desired. 


(b) Microphone cord. The microphone cord is a shielded, two- 
conductor cord, 25 feet long. One end of the cord is provided 
with a male connector and the other end is provided with a female 
connector. The cord is used to connect the microphone to the 
amplifier when the equipment is to be used as a public address 
system. 
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(4) Power cable (fig. 8). The power cable is a 25-foot, rubber- 
jacketed, two-conductor cable which is provided at one end with a 
two-contact male connector and at the other end with a female 
connector. The cable is used to connect the equipment to an alter- 
nating-current (a-c) power source. 

(5) Loudspeaker cables (fig. 8). Reproducing Equipment 
MC-364-D is provided with two identical loudspeaker cables. 
Each cable is 50 feet long and is composed of two conductors which 
are rubber-insulated and jacketed. One end of each of the loud- 
speaker cables is wired and clamped directly to its associated loud- 
speaker ; the other end is provided with a two-contact female con- 
nector. The cables connect the loudspeakers to the SPEAKER 
output connectors on the amplifier-turntable unit. 


Section Il. INSTALLATION 
7. Siting 


a. Locate the amplifier-turntable unit where there is ample room 
to operate the amplifier controls and the turntable. Be sure that 
the microphone can be used conveniently. Also, in applications 
where one operator uses the microphone while a second manip- 
ulates the controls, the microphone operator should be easily and 
clearly seen by the control operator. 

b. Mount the loudspeakers to the left and right of the amplifier- 
turntable unit. When the equipment is used as a public address 
system, acoustical feedback or howling (par. 180(1)(c)) may 
occur; to reduce feedback, reposition the loudspeakers. 


8. Uncrating, Unpacking, and Checking (fig. 10) 

Use care when uncrating and unpacking Reproducing Equipment 
MC-364-D in order to prevent damage to the reproducing mech- 
anism and loudspeakers. Uncrate, unpack, and check as follows: 


‘a. Clip the three metal bands that bind the shipping box. 
b. Pull out the nails with a nail puller, and remove the cover. 
c. Tear open the heavy case liner. 


d. Remove the outer corrugated carton, the foil barrier, and 
then the inner corrugated carton to expose the amplifier-turntable 
unit case and the loudspeaker case assembly. 


e. Remove the cardboard fillers. 
f. Lift the reproducing equipment from the box. 


g. Unstrap the two cases and lift them from the wooden base. 
h. Open all the latches of the amplifier-turntable unit case; re- 
move the top cover and front cover from the hinges. 
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(1) Check the contents of the case against those listed in the 
table of components (par. 4). 

(2) Open the small access door on the control panel by pulling 
outward on the two thumb knobs (fig. 4). Be sure that the vac- 
uum tubes are mounted securely in their sockets. 

zt. Open the latches of the loudspeakers case assembly and sep- 
arate the two sections. 

(1) Remove the two rear covers and check the contents against 
those listed in the table of components (par. 4). 

(2) Inspect the loudspeaker diaphragm for damage and check 
the cords for kinks and cracks. 

Caution: This equipment has been weatherproofed. Do not 
damage this protective coating. 


| CUP THE THREE METAL BANDS 
THAT BIND THE BOX 
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3. TEAR OPEN HEAVY 
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Figure 10. Cutaway view of export package. 


9. Connections and Interconnections (fig. 11) 

a. CONNECTIONS FOR USE AS A REPRODUCER. (1) Throw the 
230V—115V toggle switch into position to match the voltage of the 
power source. Tighten the thumbscrew to lock the switch in this 
position to prevent accidental throwing of the voltage selector 
switch during operation. 
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(2) Connect the free end of each loudspeaker cable to 
SPEAKER connectors P5 and P6 on the control panel. T”ese 
connections must be made before the power switch is turned on 
during operation; otherwise the output tubes may be damaged. 


(3) Connect one end of the a-c power cable to the power INPUT 
male connector P3 on the control panel. Connect the two-contact . 
male connector on the cable to the power source. 


b. CONNECTIONS FOR USE AS PUBLIC ADDRESS SYSTEM. (1) 
Perform the connections and tpn of subparagraphs a(1) 
through a(3) above. 

(2) Connect one end of the microphone cord to the amplifier- 
turntable unit at the connector, J2, marked MIC on the control 
panel. Connect the other end of the cord to the threaded male 
connector on the microphone (fig. 9). 


Note. If the equipment is to be used later solely for reproduction, it is not 
necessary to disconnect the microphone cord from the input connector; how- 
ever, keep the MIC GAIN control at 0 position to avoid noise. 


c. CONNECTIONS FOR DUAL OPERATION. When Reproducing 
Equipment MC-864-D is to be used as a public address system 
with a musical (or other desired sound effects) background, per- 
form the same operations and make the same connections as when 
the equipment is to be used as a public address system only (b 
above). 

d. CONNECTIONS FOR USE WITH FILM STRIP PROJECTOR. Make 
the same connections as when the equipment is to be used as a 
sound reproducer (a above). Connect the power cable of the film 
strip projector to the utility OUTLET, J4, on the control panel. 


10. Repacking 

a. Place the reproducer arm on the rest provided and clamp the 
arm into position by means of the thumbscrew. 

b. Tighten the two wingnuts on the U-shaped yoke to hold the 
motor frame stationary. 

c. Disconnect all cords and cables from the amplifier-turntable 
unit and rewind the cables on the brackets in the loudspeaker 
housing covers. Strap the cables in place. 

d. Place the microphone in its compartment in loudspeaker case 
section No. 2. 

e. Reassemble the loudspeaker case by latching the rear covers 
on the two case sections and then latching the two sections to- 
gether. 

f. Replace the canvas carrying handle on the case assembly. 

g. Latch the top and front covers on the amplifier-turntable 
unit case. 
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FOR USE AS REPRODUCER 


LOUDSPEAKER 
CABLES 


FOR USE AS PUBLIC ADDRESS SYSTEM 


MICROPHONE 
LOUDSPEAKER 
CABLES 


MICROPHONE CORD 


POWER CABLE 


FOR DUAL OPERATION 


MICROPHONE 
LOUDSPEAKER 
CABLES 


MICROPHONE_CORD 


POWER CABLE 


FOR ADJUSTING TURNTABLE SPEED 
NEON LAMP 


POWER CABLE 
mae 
TL736II-S 


Figure 11. Connection diagrams. 
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PART TWO 
OPERATING INSTRUCTIONS 


Section Ill. CONTROLS AND THEIR USE 


11. Controls (figs. 4 and 5) 


a. The 230V-115V switch, S38, is a voltage-selector toggle switch. 
It connects the two primaries of the power transformer in series 
for 230-volt operation or in parallel for 115-volt operation to 
match the voltage of the power source being used. A locking 
thumbscrew prevents accidental throwing of the switch. 

b. The TONE-POWER OFF control, R21, serves the two-fold 
purpose of power on-off switch and tone control. 

(1) The power switch S1 is mounted on the rear of the tone 
control and connects or disconnects the amplifier-turntable unit 
from the power source. The switch is in its off position when the 
TONE-POWER OFF knob is turned to the extreme left. 

(2) The tone control is a potentiometer which is used as a 
master tone control to decrease the treble response of the amplifier 
output. It is designed for linear control over its entire range. 


c. The MIC GAIN control, R7, is a potentiometer used to control 
the volume of the microphone signal in the loudspeakers. Turn- 
ing the control knob clockwise increases the signal voltage from 
the microphone to the amplifier; turning the knob counterclock- 
wise decreases the signal voltage. 

d. The PHONO GAIN control, R2, is a potentiometer used to 
control the volume of the reproduction of a recorded disk. Turn- 
ing this control in a clockwise direction increases the signal voltage 
which is fed to the amplifier from the phono pick-up (reproducer) . 

e. The speed change lever (fig. 5) permits the selection of either 
of two turntable speeds: 3314 rpm or 78 rpm. These two positions 
are indicated on a speed change plate. Move this lever only when 
the phono motor is running. 

f. The-speed regulator lever (fig. 5) is used to regulate the turn- 
table speed above and below 3314 or 78 rpm by changing the gov- 
ernor control setting on the motor. The governor is provided 
with maximum and minimum stops. Moving the lever towards 
the F (fast) position on the speed regulator plate increases the 
turntable speed; moving the lever towards the S (slow) position 
decreases the turntable speed. Through proper adjustment of 
this control, the governor can be set so that the turntable revolves 
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at the desired speed. A stroboscope disk and neon lamp may be 
used to ascertain the exact speed (sec. XIII). 

g. The MOTOR ON-OFF switch S82 (fig. 4) is used to start or 
stop the turntable motor. The power switch must be in its on 
position before the MOTOR ON-OFF switch becomes effective. 

h. The hum control, R30, (fig. 18) is a screwdriver-controlled 
potentiometer located on top of the amplifier chassis near the 
rectifier tube (Tube JAN-5Y3GT). It is adjusted to minimize 
hum output by electrically centering the amplifier tube heaters. 


Section IV. OPERATION. 


Note. Before connecting Reproducing Equipment MC-364-D to a power 
source, be sure that the power receptacle is either 115 or 230 volts, 50-60 
cycles, and that the voltage selector switch is adjusted accordingly. 


12. Starting Procedure 


a. Be sure that all connections and interconnections are prop- 
erly made (par. 9). 

b. Insert the two-contact male connector on the power cable 
into the standard 115- or 230-volt, 50-60 cycle power-source 
receptacle. 

c. Set the 230V-115V switch, S83, for the available line voltage. 
Tighten the locking thumbscrew (par. 1la). 

d. Turn all gain controls to 0. 

e. Loosen yoke wingnuts so that motor will be suspended freely 
on its own shock absorbers. 

f. Turn the power switch to its on position. 


13. Operating Procedures 

a. PLAYING RECORDINGS. (1) Proceed as directed in para- 
graph 12. Turn the TONE-POWER OFF control to its extreme 
clockwise position ((7) below). When the power pilot light goes 
on, power is being supplied to the amplifier-turntable unit. 

(2) Turn the PHONO-GAIN control clockwise to approxi- 
mately the center of the scale (scale reading of 5). Allow at 
least 30 seconds for the amplifier to warm up. Rub the ball of 
the thumb across the needle in the reproducer arm; clocking 
noises in the loudspeakers indicate the amplifier is ready for use. 
Turn the GAIN control to 0. 

(3) Place the desired record on the turntable. 

(4) Throw the MOTOR switch to ON. 

(5) With the turntable rotating, move the speed change lever 
(fig. 5) to 78 rpm or 331% rpm as required. Move the speed 
change lever gently to the desired position and only when the 
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motor is running. Do not force the lever; stop the movement 
when the plate designation of the speed desired is reached. Do 
not adjust the speed regulator lever; for the propr procedure of 
synchronizing the turntable motor, see section XIII. 

(6) Remove the reproducer from the arm rest and gently place 
the attached needle in the lead-in groove in the recording, or at 
any other selected point on the disk desired for reproduction. All 
standard 78-rpm recordings start from the ring; most 3314-rpm 
recordings start from the center. Starting points on the record 
are indicated on the record label or title plate. 


(7) Adjust the PHONO GAIN control on the control panel 
for the volume level desired. Volume will depend upon the size 
of the audience and auditorium. 

(8) Turn the TONE-POWER OFF control slowly for desired 
treble response and to suppress needle noise and surface noise on 
worn records. 

(9) Be sure the MIC GAIN control is in its minimum position 
(0) to minimize hum or noise in the loudspeakers from this circuit. 

(10) When the recording is finished, do not allow the needle 
to ride in the last groove longer than necessary. Lift gently and 
replace the reproducer on its rest. Be careful not to drop the 
reproducer head on the record or turn-table surface. Also, avoid 
pushing the needle to either side. 

b. FoR USE AS A PUBLIC ADDRESS SYSTEM. (1) Speech ampli- 
fier without recorded background. (a) Perform the operations 
described in paragraph 12. When the power switch is turned on, 
the POWER pilot light in the center of the control panel should 
go on. 

(b) Allow at least 30 seconds for the amplifier to warm up. 

(c) Speak into the microphone and gradually turn the MIC 
GAIN control clockwise. Adjust the MIC GAIN control for de- 
sired output level in the loudspeakers. As the volume is increased, 
a howl may be heard in the loudspeaker. This is caused by sound 
from the loudspeakers which is picked up by the microphone and 
reamplified; this condition is known as acoustical feedback. To 
correct this condition, relocate the loudspeakers as far as possible 
from the microphone so that a maximum desired volume can be 
obtained without acoustical feedback. 

(d) Keep the PHONO GAIN control in its minimum position 
to minimize any noise in the loudspeakers from this circuit. 

(e) Position the lips about 6 inches from the microphone grill 
and speak naturally. Turn the TONE-POWER OFF control 
slowly to obtain the desired tone quality. The final position of 
the tone control will depend largely upon the voice quality of the 
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speaker. Proper adjustment of the tone control in some cases 
minimizes acoustical feedback. 

(2) Speech amplifier with recorded background. To use Re- 
producing Equipment MC-364—D as a public address system with 
a background of recorded music, follow the procedures given in a 
and b(1) above. To superimpose commentary upon a reproduced 
recording, also follow the procedures given in a and 6(1) above. 
During these applications, adjust the MIC GAIN control and 
PHONO GAIN control to mix any desired level of speech or 
recording. 


14. Stopping Procedure 


a. To shut down the equipment after use as a reproducer, stop 
the turntable by throwing the MOTOR ON-OFF switch to its OFF 
position; secure the reproducer arm on the pick-up rest; turn off 
the entire equipment by turning the TONE-POWER OFF control 
counterclockwise to its OFF position. 

b. To shut down the equipment after use as a public address 
system, move the TONE-POWER OFF control counterclockwise 
to its OFF position. 

c. If Reproducing Equipment MC-364—D is not to be used for 
a long time after shut-down, disconnect all cords and cables and 
return them to their respective compartments. Tighten the yoke 
wingnuts to hold the motor frame stationary. Be certain the 
tone arm is secured on the arm rest. 


Section V. EQUIPMENT PERFORMANCE CHECK LIST 


15. Purpose and Use of Check List 


a. GENERAL. Use of the equipment performance check list helps 
the operator to determine whether or not Reproducing Equipment 
MC-364—D is functioning properly. Listed are the items to be 
checked, the actions to be performed on the items (or condition of 
the item at the time), the normal indications of the correct oper- 
ation, and the corrective measures that the operator should take 
if the indications are not normal. 

b. ACTION OR CONDITION. For some items the information 
given in the action or condition column consists of the settings of 
various switches and controls under which the item is to be 
checked. For other items it represents an action that must be 
taken in order to check the normal indication given in the normal 
indication column. 

c. NORMAL INDICATIONS. The normal indications listed include 
the visible and audible signs that the operator will perceive when 
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he checks the items. If the indications are not normal, the oper- 
ator should apply the recommended measures. 
d. CORRECTIVE MEASURES. The corrective measures are those 


that the operator can make without turning in the equipment for 
repairs. If the equipment is completely inoperative and the rec- 
ommended corrective measures do not yield results, trouble shoot- 
ing may be necessary. Trouble-shooting information is found in 
part five of this manual. 
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PART THREE 
MAINTENANCE INSTRUCTIONS 


Section VI. PREVENTIVE MAINTENANCE 
TECHNIQUES 


17. Meaning of Preventive Maintenance 


Preventive maintenance (PM) is a systematic series of operations 
performed at regular intervals on equipment, when turned off, to 
eliminate major break-downs and unwanted interruptions in 
service, and to keep the equipment operating at top efficiency. To 
understand what is meant by PM, it is necessary to distinguish 
PM from trouble shooting and repair. The prime function of 
preventive maintenance is to prevent break-downs and therefore 
the need for repair. The prime function of trouble shooting and 
repair is to locate and correct existing defects. The importance 
of PM cannot be overemphasized. It is vitally important that 
operators and repairmen maintain their equipment properly. See 
TB SIG 123, Preventive Maintenance Practices for Ground Signal 
Equipment. 

Note. The operations given in section VI and VII are organizational (or- 


ganization operators and repairmen) maintenance operations. Some oper- 
ations given in section IX are higher echelon maintenance operations. 


18. Description of Techniques 


a. GENERAL. Most of the electrical parts used in Reproducing 
Equipment MC-364—-D require routine preventive maintenance. 
These parts differ in the amount and kind of maintenance required. 
Because hit-or-miss maintenance techniques cannot be applied, 
definite and specific instructions are needed. This section of the 
manual contains these specific instructions and serves as a guide 
for personnel assigned to perform the six basic maintenance oper- 
ations; namely, Feel, Inspect, Tighten, Clean, Adjust, and Lubri- 
cate. Throughout this manual the lettering system for the six 
operations will be as follows: 


F—Feel 
I—Inspect 
T—Tighten 
C—Clean 
A—Adjust 
L—Lubricate 
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The first two operations establish the need for the other four. 
The selection of operations is based on a general knowledge of field 
needs. For example, the dust encountered on dirt roads during 
cross-country travel filters into the equipment no matter how much 
care is taken to prevent it. Rapid changes in weather (such as 
heavy rains followed by blistering heat), excessive dampness, 
snow and ice tend to cause corrosion or deterioration of exposed 
surfaces and parts. Without frequent inspections and the neces- 
sary performance of tightening, cleaning, and lubricating opera- 
tions, equipment becomes undependable and subject to break- 
down when it is most needed. 

b. FEEL. The feel operation is used most often to check trans- 
formers, chokes, rotating machinery, such as the phono motor, and 
to determine if electrical connections, bushings, etc., are over- 
heated. Feeling indicates the need for lubrication of moving 
parts or the existence of similar types of defects requiring correc- 
tion. The maintenance man must become familiar with the nor- 
mal operating temperatures of motors, etc., in order to recognize 
signs of overheating. 

Note. It is important that the feel operation be performed as soon as possi- 
ble after the shut-down and always before any other maintenance is done. 

c. INSPECT. (1) General. Inspection is the most important 
operation in the PM program. A careless observer will overlook 
the evidences of minor trouble. Although these defects may not 
interfere with the performance of the equipment, time and effort 
can be saved if they are corrected before they lead to major break- 
downs. Make every effort to become thoroughly familiar with the 
indications of normal functioning, in order to be able to recognize 
the signs of a defective set. 

(2) Inspection. Inspection consists of carefully observing all 
parts in the equipment, noticing their color, placement, cleanliness, 
ete. Inspect for the following conditions: 

(a) Overheating, as indicated by discoloration, blistering, or 
bulging of the part or surface of the container; leakage of insulat- 
ing compounds; and oxidation of metal contact surfaces. 

(b) Placement, by observing that all leads and cabling are in 
their original positions. 

(c) Cleanliness, by carefully examining all recesses in the units 
for accumulated dust, especially between connecting terminals. 
Parts, connections, and joints should be free of dust, corrosion, 
and other foreign matter. In tropical and high-humidity loca- 
tions, look for fungus growth and mildew. 

(d) Tightness, by testing any connection or mounting which 
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appears to be loose, by gently pulling on the wire, or by feeling 
the lug or terminal screw. 

d. TIGHTEN, CLEAN, AND ADJUST. (1) These operations are 
self-explanatory. Specific procedures to be followed in perform- 
ing them are given wherever necessary throughout part three. 

Caution: Screws, bolts, and nuts should be tightened carefully. 
Fittings tightened beyond the pressure for which Aney, are de- 
signed will be damaged or broken. 

(2) Whenever a loose connection is tightened, it should be 
weatherproofed again by applying the protective varnish with a 
small brush. See section IX for details of weatherproofing Repro- 
ducing Equipment MC-364—D. 

e. LUBRICATE. Lubrication refers to the application of grease 
or oil to the bearings of motors or rotating shafts. It may also 
mean the application of a light oil to door hinges or other sliding 
surfaces on the equipment. 


19. Capacitors 


Before maintenance work is begun, it is absolutely necessary 
for the safety of personnel to short-circuit all high-voltage capaci- 
tors with a well-insulated screwdriver. 

a. INSPECT. (1). (1) Inspect the terminals of the capacitors 
for corrosion and loose connections. Examine the mounting for 
any other loose mounting screws, studs, or brackets. Check the 
leads for poor insulation, for cracks, and for evidence of dry rot. 
Cut away frayed strands on the insulation. If the wire is exposed, 
wrap it with friction tape. The terminals of the capacitors 
should not be cracked or broken. 

(2) Thoroughly inspect the case of each capacitor for bulges 
and discoloration. 

b. TIGHTEN (T). Tighten loose terminals, mountings, and con- 
nections on the capacitors. 

c. CLEAN (C). (1) Clean the case of the capacitor, the insulat- 
ing bushings, and any connections that are dirty or corroded. 
The capacitor cases and bushing can usually be cleaned with a dry 
cloth, but if the deposit of dirt is difficult to remove, moisten the 
cloth in solvent, dry cleaning (SD). 

(2) Carefully dry the bushings with a dry cloth after they are 
cieaned. Corroded connections should be polished with No. 0000 
sandpaper and then tightened securely. 


20. Resistors 


a. INSPECT (I). Inspect the bodies of all types of resistors for 
blistering, discoloration, and other indications of overheating. 
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Inspect all connections for corrosion, dirt, dust, looseness, and 
broken strands in the connecting wires. Check the security of 
all mountings. Do not attempt to move resistors having pigtail 
connections because there is danger of breaking the connections at 
the point where they enter the body of the resistor. Such defects 
cannot be repaired. 

b. TIGHTEN (T). Tighten resistor connections and mount- 
ings whenever they are loose. If a resistor is allowed to remain 
loose, vibration may break the connection or damage the body. 

c. CLEAN (C). (1) Clean all dirty connections on the resistors, 
using a cloth or a brush dipped in solvent (SD). Polish corroded 
connections lightly with No. 0000 sandpaper and wipe with a 
clean dry cloth. 

(2) Resistors with discolored bodies cannot be cleaned. Dis- 
coloration is indicative of overloading at some time prior to the 
inspection and is probably due to circuit trouble. Circuit trouble 
requires analysis. 


21. Transformers 

Transformers must be replaced if defective, but PM techniques 
give some amount of protection against failure at inopportune 
times. 

a. FEEL (F). Feel transformers for signs of overheating. For 
other than hermetically sealed types, a sure sign of overheating is 
the presence of insulating compound on the outside of the case. 
Overheating is an indication of circuit trouble or inadequate 
ventilation and requires a system analysis and correction. 

b. INSPECT (I). Inspect transformers for general cleanliness 
and for tightness of connecting lugs or terminals, mounting brack- 
ets, and rivets. Dust, dirt, or moisture between the terminals of 
transformers may cause flash-over or excessive leakage. 

c. TIGHTEN (T). (1) Tighten loose mounting screws or con- 
nections. 

(2) If it is necessary to remove wires to tighten loose parts, 
note the position of the wires before they are disconnected, and 
then restore them to their original positions. 

d. CLEAN (C). (1) Clean the cases of the transformers with 
a dry cloth. Where necessary use solvent (SD) to remove en- 
crusted dirt. 

(2) Polish corroded contacts or connections with No. 0000 
sandpaper and wipe clean with a clean cloth. 

(3) Remove corrosion from ground connections and from re- 
soldered connections. 
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22. Vacuum Tubes 


Note. Avoid working on tubes immediately after shut-down. Severe burns 
may result from contact with the envelopes of hot tubes. 


To gain access to the vacuum tubes, open the small tube access 
door (fig. 12) on the control panel by pulling outward on the two 
thumb knobs. 

a. INSPECT (1). (1) Examine all tube envelopes for dirt and 


corrosion. Check for tube envelopes that have broken away from 
the tube base. Replace tubes which have loose envelopes or ele- 
ments. 


(2) Inspect the firmness of the tubes in their sockets. Make 
the inspection by pressing the tubes down in their sockets and 
testing them in that position. Partly withdrawing the tubes and 
jiggling them from side to side tend to weaken the pins in the base 
and spread the contacts in the sockets. Inspect the tube sockets 
at the time the tubes are removed. 


(3) Always remove tubes from their sockets carefully. Never 
jar a warm tube. Store tubes carefully after they have been 
removed from the sockets; do not place the tubes on elevated flat 
surfaces without proper precautions to prevent their rolling to 
the ground or floor. 


JAN-6SL7GT JAN-6V6GT JAN-5Y3GT 
H 


em 


TUBE ACCESS DOOR TL73612s 


Figure 12. Tube access door opened, showing tube location. 


b. TIGHTEN (T). Tighten all loose connections to the tube 
sockets. If connections are dirty or corroded, clean them before 
tightening. 


c. CLEAN (C). Remove dust and dirt from the tube envelopes 
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with a clean, lint-free dry cloth. When tube sockets are cleaned 
and the contacts are accessible, No. 0000 sandpaper may be used 
to remove corrosion, oxidation, and stubborn dirt. 


23. Potentiometers 


a. INSPECT (I). (1) Inspect the mechanical condition of the 
potentiometers (gain and tone controls). The arm should be 
keyed tightly to the shaft, and the shaft should turn easily in the 
bushing which supports it. Poor contact between the arm and 
the resistor winding is caused by insufficient tension in the arm. 
Do not attempt disassembly or repair of sealed-type potentiometers. 

(2) Inspect the assembly and mounting screws, setscrews, and 
nuts. 


(3) Inspect the insulating body and metallic parts of the 
potentiometers for dust, cracks, or chipped places. 


b. TIGHTEN (T). Tighten loose mounting nuts. To remove 
the knob, rotate the knob counterclockwise as far as it will go, 
loosen the setscrew, and remove the knob. Tighten the mounting 
nut and replace the knob, using the 0 calibration mark on the 
panel to position it correctly. 

c. CLEAN. (C). With a brush or cloth, clean the body of the 
potentiometer and the connections whenever they are dirty or 
corroded. Remove grease and dirt from external parts with the 
dry-cleaning fluid. Apply the solvent sparingly; do not allow it 
to penetrate to interior of potentiometer as the resistance element 
may be permanently damaged. 


24. Switches 


a. INSPECT (I). Check the mechanical action of each switch 
and look for dirt or corrosion on all exposed elements. 

b. TIGHTEN (T). Tighten all switch mounting nuts. 

c. CLEAN (C). Clean the exterior surfaces of switches with a 
stiff brush moistened with dry-cleaning solvent, and wipe dry with 
a piece of cloth. Clean all dirty contacts with a cloth or brush 
dipped in solvent (SD). Remove corrosion with No. 0000 sand- 
paper. 


25. Jacks 


Jacks require little attention and only at infrequent intervals. 
Occasionally it will be necessary to tighten the mounting nuts, 
clean the contacts, or increase the spring tension. Remove dirt 
with a brush and solvent (SD), and remove corrosion with a 
piece of No. 0000 sandpaper. Increase spring tension when neces- 
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sary by grasping the spring near its point of attachment with a 
pair of long-nose pliers. Twist the pliers slightly in the direction 
in which tension is desired and move them continuously along the 
slight bow in the spring. The action of the jack should be tried 
after each adjustment. Keep all soldered connections clean and 
intact. 


26. Plugs 

a. INSPECT (1). Inspect plugs for dirt, corrosion, damaged or 
loose contacts or terminals. 

b. CLEAN (C). Clean plugs with metal polish. Do not apply 
an excessive amount of polish. Be sure to remove all of the resi- 
due of the polish after cleaning operations in order to maintain 
good electrical contact. 


27. Cords and Cables 
The cables can be regarded as the life lines of the equipment. The 
condition of the cabling must be closely observed. 

a. INSPECT (I). Inspect the cables for cracked or deteriorated 
insulation, frayed or cut insulation at the connecting and support- 
ing points, and improper placement which places the cables or 
connections under strain. Watch for kinks and improper sup- 
ports. Be sure all grounding connections are clean and tight. 

b. TIGHTEN (T). Tighten loose cable clamps, coupling rings, 
and cable connectors. 

c. CLEAN (C). Clean dirty and corroded connectors with a 
stiff bristled brush dipped in solvent (SD) ; dry thoroughly with 
a cloth. Corroded connectors can be cleaned by lightly polishing 
with No. 0000 sandpaper. Clean the entire surface of the con- 
tacts. Do not remove individual prongs from the cable plugs. 
Be sure no dirt or corrosion remains between contacts or short 
circuiting may result. 


28. Microphone 

a. INSPECT (I). Inspect the microphone housing for dirt and 
cracks; examine the connector at the base of the microphone head 
for corrosion. Do not attempt any disassembly of the micro- 
phone. 

b. CLEAN (C). Clean the microphone housing with a clean 
dry cloth. Use the dry-cleaning solvent to clean dirt or rust in 
the connector at the base of the microphone head. Do not allow 
water or cleaning solvent to enter the microphone head. 


29. Cases and Control Panels 
a. INSPECT (1). Inspect all cases and the control panel for 
dirt. Check catches on sides and covers of all cases. Check for 
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chipped paint and cracked wood. Inspect the weatherproof gas- 
ket on all covers for tears or deterioration. Inspect all knobs for 
free rotation on their respective shafts. Remove the fuse and 
inspect for corrosion; make sure that the fuse fits properly in its 
holder. Check the pilot lamp for dirt. Check all mounting 
screws or nuts for looseness. 

b. TIGHTEN (T). Tighten all loose mounting nuts, bolts, and 
screws. Tighten all control knobs. Tighten nuts on all case 
catches and handles. 

c. CLEAN (C). Clean the amplifier and turntable panels with 
a soft clean cloth. Use the dry-cleaning solvent (SD) if neces- 
sary. Wipe all cases witha damp cloth. If the cases are muddy, 
use brush and water. Remove rust or corrosion with No. 0000 
sandpaper. Be sure to install all covers on the cases being 
cleaned. 


d. LUBRICATE (L). Refer to paragraph 38d. 


30. Loudspeakers 


a. INSPECT (1). Inspect the loudspeakers for dust, dirt, or 
other foreign matter. Inspect for tightness of connections, termi- 
nals, and mountings. Inspect the grills for damage. 

b. CLEAN (C). With a clean dry cloth, clean all dirt and dust 
from the speakers. Be careful not to damage the speaker cones. 


31. Pilot Lamps 


a. INSPECT (I). Inspect the pilot lamp assembly for loose 
lamp, loose mounting screws, cracked cap, and loose or dirty con- 
nections. 

b. TIGHTEN (T). Tighten loose mounting screws and resolder 
any loose connections. If the connections are dirty or corroded, 
clean them before soldering. 

c. CLEAN (C). Clean corrosion from lamp base and socket 
with No. 0000 sandpaper. 


32. Turntable Motor and Reproducer Head 


a. FEEL (F). Feel the turntable motor for signs of overheat- 
ing. Perform this operation immediately after shut-down of the 
equipment. The motor will be hot to the touch after several hours 
of use in hot weather. Make allowances for the lack of ventila- 
tion and other factors that might cause excessive heating of the 
motor. 

b. INSPECT (I). Check the motor housing for excess dirt and 
oil. Check the wires from the switch and transformer terminals. 
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Check all soldered joints and connections for imperfect welds and 
rosin-held splices. Inspect for tightness of all leads, mounting 
nuts, and speed control levers. Rotate reproducer arm to check 
for freedom from binding at any point in its operating range. 
Inspect the hold-down clamp. Inspect the wiring inside the 
reproducer arm for loose connections. Inspect the needle for 
secure mounting in the needle chuck and for excessive wear. Ex- 
cessive wear is indicated by a flat spot on the tip or by excessive 
surface noise from recordings when the equipment is in use. 

c. TIGHTEN (T). Tighten all loose mounting nuts and screws. 
Tighten speed control clamps and all wiring connections. Tighten 
the mounting screws on the reproducer-head arm. 

d. CLEAN (C). (1) Lift the turntable off the motor spindle 
and remove any dirt or lint present on the moving parts; use a 
stiff bristled brush. Wipe the under side of the turntable and 
around the oil holes. 

(2) Lightly wipe the rubber washer with a cloth moistened 
with solvent (SD) if it shows signs of oil on its surface. Clean 
with the dry-cleaning solvent only when absolutely necessary; 
improper and frequent use of the solvent is injurious to the 
washer. Follow with a clean dry cloth; be sure to remove all 
traces of oil and solvent. 

(8) Clean the reproducer head. 


e. ADJUST (A). (1) Adjust the position of the speed change 
lever as follows: 

(a) Tighten the clamp nut at the rear end of the lever. 

(b) Start the turntable motor. 


(c) Move the lever gently to the 3314- or 78-rpm position. Stop 
the movement of the lever when the pressure is felt at the approxi- 
mate dial plate designations of the speed desired. 


(d) Loosen the clamp nut, and adjust the lever to the exact 
position and retighten nut. 

(2) Adjust the position of the speed regulator lever as follows 
(sec. XIII) : 

(a) Tighten the clamp nut at the rear end of the lever. 

(b) Start the turntable motor. 

(c) Move the lever as far as it will go to the F (fast) position. 


(d) Loosen the clamp nut, adjust the lever to the position 
marked F, and retighten nut. 


f. LUBRICATE (L). Lubricate in accordance with procedures 
given in paragraphs 87 and 38. 
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Section VII. ITEMIZED PREVENTIVE MAINTENANCE 


33. Introduction 


For ease and efficiency of performance, preventive maintenance 
on Reproducing Equipment MC-364—D is broken down into oper- 
ations that can be performed at different time intervals. In this 
section, the preventive maintenance work that can be performed 
on the equipment at the specified time intervals is broken down 
into units of work called items. The general techniques involved 
and the application of the FITCAL operations in performing pre- 
ventive maintenance on individual parts are discussed in section 
VI. These general instructions are not repeated in this section. 
When performing preventive maintenance, refer to section VI if 
more information is required for the following items. All work 
is to be performed with the power removed from the equipment. 
After preventive maintenance has been performed on a given day, 
the equipment should be put into operation and checked for satis- 
factory performance. (See par. 16) 


34. Preventive Maintenance Tools and Materials 
The following preventive maintenance tools and materials will be 
needed to perform preventive maintenance operations: 
Screwdriver. 
Clean cloth. 
No. 0000 sandpaper. 
Metal polish (Signal Corps stock No. 6G1516). 
Stiff bristled brush. 
Dry-cleaning solvent (SD). 


Note. Gasoline will not be used as a cleaning fluid for any purpose. 


35. Itemized Preventive Maintenance Operations 
a. ITEM 1, AMPLIFIER-TURNTABLE HOUSING (fig. 4). 
OPERATIONS: 
ITC Housing. 
b. ITEM 2, AMPLIFIER UNIT (fig. 4). 
PRELIMINARY STEPS. Remove the amplifier from its housing 


case by removing the four screws which secure the unit to the 
floor of the case. 


OPERATIONS: 
ITC Tubes and sockets. 
ITC Capacitors. 
ITC Resistors. 
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ITC Potentiometers. 


ITC Switches. 

FIT Transformers. 

ITC Pilot lamp. 

LTC Wiring and connections. 
F Control knobs. 


c. ITEM 3, TURNTABLE ASSEMBLY (figs..5, 6, and 13). 
OPERATIONS: 


FITCAL Turntable motor. 
IT Motor mounting. 
ITA Speed regulator lever. 
ITA Speed change lever. 
IC Rubber drive washer. 
ITC Cable connections. 
IC Turntable. 
ITCA Reproducer arm. 
d. ITEM 4, LOUDSPEAKER SECTIONS. 
OPERATIONS: 
ITC Housings. 
ITC Cable connections. 
IC Loudspeakers. 
é. ITEM 5, MICROPHONE AND MICROPHONE CORD. 
OPERATIONS: 
ITC Microphone. 
ITC Cord connections. 
f. ITEM 6, POWER CABLE. 
OPERATIONS: 
ITC Cable connections. 


36. Preventive Maintenance Check List 


The following check list is a summary of the preventive mainte- 
nance operations to be performed on Reproducing Equipment MC-— 
364-D. Time intervals shown on the check list may be varied at 
any time by the individual in charge. However, for the best per- 
_ formance of the equipment perform the operations at least as fre- 
quently as specified in the check list. The “Organization Operator 
—Organization Repairman” column indicates which maintenance 
operations are to be performed by the operator and which opera- 
tions are to be performed by the organization repairmen. Opera- 
tions are indicated by the letters of the word FITCAL. For ex- 
ample, if the letters ITCA appear in the operations column, the 
item to be treated must be inspected (I), tightened (T), cleaned 
(C), and adjusted (A). 
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Section VIII. LUBRICATION 


37. Approved Lubricants for Reproducing Equipment 
MC-—364—D 
The following table lists the lubricating materials necessary in 
servicing Reproducing Equipment MC-364-D. 


Symbols Nomenclature 
GL GREASE, lubricating, special 
PL OIL, lubricating, preservative, special 
OE-10 OIL, engine 


Note. When the temperature is so high that lubricating oil (PL-SPECIAL) 
runs off the parts, substitute oil OE-10. 


38. Lubrication of Turntable Motor, Reproducer Arm, 
and Case 

a. GENERAL. (1) Cleaning. Clean parts with a lint-free cloth 
or astiff bristled brush moistened with solvent (SD). Allow parts 
to dry thoroughly before applying lubricant. Always clean before 
applying lubricant. 

Note. Gasoline will not be used as a cleaning fluid for any puspose. 

(2) Lubricating. Do not lubricate excessively. Lubrication 
points difficult to reach may be lubricated with the aid of a small 
bare wire formed into a loop atone end. Remove excess lubricant. 
Natural rubber will deteriorate if oil or grease come in contact 
with it. 

(3) Intervals. The lubrication interval stated in this section. 
is a maximum and is based on a normal 8-hour day operation. For 
abnormal activities or conditions, shorten the interval to compen- 
sate for the additional wear. 

b. TURNTABLE Motor. Lubricate the turntable motor once a 
month. The three oil holes located under the turntable are shown 
in figure 13. 

(1) Remove the turntable unit from the case. 

(2) Remove the turntable from the spindle by first removing the 
modified C washer and then pulling up the turntable. Remove the 
rubber drive washer. 

(3) Apply 2 to 3 drops of oil (PL-SPECIAL) to each of the 
three lubrication points. 

(4) Wipe off excess oil around the holes and examine the motor 
for dirt. Clean, if necessary, with solvent (SD). 

(5) Replace the turntable in its case. 


Note. For instructions on the disassembly and lubrication of turntable unit 
by field and base maintenance repairmen, refer to paragraph 58. 
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Figure 18. Turntable unit, top view, turntable removed. 


c. REPRODUCER ARM. Apply 1 drop of oil (PL-SPECIAL) to 
each of the pivot bearings. 


d. CASE. Apply a few drops of engine oil (OE-10) to fasteners, 
hinges, and latches. 


Section IX. WEATHERPROOFING 
39. General 


Signal Corps equipment, when operated under severe climatic 
conditions which prevail in the tropical, arctic, or desert regions, 
requires special treatment and maintenance. 


40. Tropicalization 


a. GENERAL. Because fungus growth, insects, corrosion, salt 
spray, and excessive moisture affect most materials adversely, 2 
special moistureproofing and fungiproofing treatment has been 
devised which, if properly applied, provides a reasonable degree 
of protection. Refer to TB SIG 13 for a detailed description of 
the varnish-spray method of moistureproofing and fungiproofing 
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the supplies and equipment required in this treatment. The fol- 
lowing problems may be encountered: 

(1) Resistors, capacitors, transformer windings, etc., fail be- 
cause of the effects of fungus growth and excessive moisture. 

(2) Electrolytic action, often visible in the form of corrosion, 
takes place in resistors and transformer windings causing eventual 
break-down. 

(3) Hook-up wire insulation and cable insulation break down. 
Fungus growth accelerates deterioration. 

(4) Moisture forms electrical paths on terminal boards and 
insulation strips. 

Caution: Varnish spray may have poisonous effects if inhaled. 
To avoid inhaling spray, use a respirator if available; otherwise 
fasten cheesecloth or other cloth material over nose and mouth. 
Never spray varnish or lacquer near an open flame. Do not smoke 
in a room where varnish or lacquer is being sprayed. The spray 
may be highly explosive. 

b. REPRODUCING EQUIPMENT MC-364—D. The equipment is 
protected against deterioration under tropical climatic conditions 
by a moistureproofing and fungiproofing varnish treatment ap- 
plied at the time of manufacture. If retreatment is necessary, 
use the procedure given in TB SIG 18, with the following pre- 
cautions: 

(1) Do not treat the motor, turntable, and reproducer arm and 
head assembly. 

(2) Remove the amplifier chassis from its housing; treat in 
accordance with TB SIG 13. 

(3) Do not treat speaker assemblies. Brushcoat terminal 
strips only. 

c. MOISTUREPROOFING AND FUNGIPROOFING AFTER REPAIRS. If 
the coating of protective varnish has been punctured or broken 
during repair and if a complete treatment is not needed to reseal 
the equipment, apply a brush coat to the affected part. Be sure 
the break is completely sealed. 


41. Winterization 


a. GENERAL. Special precautions are necessary to prevent poor 
performance or total operational failure of equipment in subzero 
temperatures. Most signal equipment can be used in winter if 
difficulties common in low temperatures are anticipated and pre- 
cautions taken to prevent them. For operation purposes, place ~ 
equipment in heated rooms whenever possible. Wrap it in blan- 
kets when on the march to protect it from winds and freezing 
temperatures. Refer to TB SIG 66 for complete information. 
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The following problems may be encountered: 

(1) Steel. Steel shrinks and becomes brittle in subzero 
weather. 

(2) Glass. Glass is especially susceptible to sudden tempera- 
ture changes. 

(3) Rubber. Prewar rubber resists cold weather well, but cer- 
tain types of synthetic rubber are unreliable and become brittle. 

(4) Canvas. Canvas freezes and loses its pliability in cold 
weather. 

(5) Lubricants. Lubricants become stiff, causing drag and also 
causing moving parts to stick. Refer to section VIII for detailed 
lubrication instructions. 

b. REPRODUCING EQUIPMENT MC-364—D. The equipment per- 
forms satisfactorily under low-temperature operating conditions. 
When the equipment is to be used at low temperatures, always 
allow maximum possible warm-up time prior to operation. Before 
operation, if possible, allow the equipment to stand, with power 
off, in a heated shelter. Never attempt to use the equipment 
unless the turntable motor operates freely and the turntable can 
be adjusted to the proper speed. Refer to TB SIG 66 for addi- 
tional cold-weather operation data. 


42. Dustproofing 


a. GENERAL. Signal Corps equipment operated in avsert local- 
ities is affected by the extremely high temperatures and the 
amount of dust, dirt, sand, and other foreign matter in the air. 
Care should be exercised to prevent such elements from filtering 
into lubricated parts. Cover the equipment when it is not in use. 
Thorough cleanliness is imperative. Whenever possible, clean 
and lubricate all moving parts, instead of merely adding new lubri- 
cants at regular intervals. If possible, inspect and clean the 
equipment daily. (Refer to TB SIG 75.) Some of the problems 
_ encountered are the following: 

(1) Lubricants. Lubricants become thin and drain rapidly 
from the moving metal and fiber parts. Refer to section VIII for 
detailed lubrication instructions. 

(2) Foreign matter. Foreign matter, such as dirt, dust, and 
sand, acts as an abrasive causing excessive wear, clogging, and 
impeding the flow of air. 

b. REPRODUCING EQUIPMENT MC-364—-D. The _ instructions 
given in TB SIG 75 are adequate to prevent equipment failure due 
to dust or dirt infiltration. 
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PART FOUR 
AUXILIARY EQUIPMENT 


(Not used) 


4) 


PART FIVE 
REPAIR INSTRUCTIONS 


Section X. THEORY OF OPERATION 
43. General 


a. The amplifier unit is a five-tube amplifier which uses two 
twin-trode tubes, V1 and V2, in the first and driver-inverter 
stages. The power amplifier consists of two tubes, V3 and V4, 
arranged in push-pull. V1 and V2 are designated as Tubes JAN-— 
6SL7GT, the power tubes are Tubes JAN-6V6GT, and the rectifier 
V5 is Tube JAN-5Y3GT. 

b. Figure 14 is a block diagram of the signal paths through the 
various stages of the reproducing equipment... The microphone 
signal is fed through the input transformer, T1, and then through 
the isolating network into the microphone preamplifier VIA (one 
half of first twin-triode tube). The signal from the turntable unit 
is fed through the isolating network to the first voltage amplifier 
V1B (second half of first twin-triode tube). The MIC GAIN 
control, R7, and the PHONO GAIN control, R2, regulate the 
amount of signal fed from the microphone and turntable unit 
respectively to the first voltage amplifier. The signal is then fed 
to the second voltage amplifier and phase inverter, V2A and V2B. 
The signal from the phase inverter is then fed into the power 
amplifier, V3 and V4, from which it is coupled to the two loud- 
speakers through output transformer T2. 


44. Reproducing Process 


a. The function of the reproducer arm and pick-up is to trans- 
mit impulses from the record to the amplifier. Small electrical 
currents generated by the crystal pick-up are impressed upon the 
amplifier tubes, amplified to the desired level, and delivered to the 
loudspeakers. 

b. The needle chuck which retains the needle is attached to a 
crystal; this crystal is therefore subjected to a variable pressure 
depending upon the lateral vibrations of the needle. When pres- 
sure is applied to a crystal, a small voltage appears on the opposite 
faces of the crystal (the piezoelectric effect). Thus, any lateral 
vibrations of the needle creates a similar pressure against the 
crystal which results, in turn, in a voltage whose magnitude corre- 
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sponds to the changes in pressure. This voltage is fed to the input 
of the amplifier. 


45. Speech Amplifying Process 


Sound waves are picked up or made to impinge upon the dia- 
phragm in the microphone. The diaphragm vibrates in a manner 
corresponding to the variations in the pitch and loudness of the 
original sound. A small coil or armature (mounted on the dia- 
phragm) in the microphone will move in a manner similar to the 
diaphragm. Since this coil is mounted in the field of a permanent 
magnet, any movement of the coil cuts the magnetic field passing 
through the coil. Voltages, corresponding to the change of the 
coil position, are induced in the coil. These voltages are fed to 
the amplifier through input transformer Tl. The greatly ampli- 
fied voltage that appears across the output transformer is fed to 
the loudspeakers where it is converted back into sound waves. 


46. Amplifier Circuit Analysis (fig. 25) 


The amplifier is the resistance-coupled type, with phase inversion. 
The amplifier contains its own built-in power supply. 

a. PHONO AMPLIFICATION. (1) The signal from the crystal 
pick-up (E1) is introduced through the tip of jack J1, load resistor 
Ril, and PHONO GAIN control R2. The ring of J1 and one end 
of potentiometer R2 are grounded. Rl serves to equalize the 
signal made up of the various high and low notes. 


(2) The signal developed across R2 passes through the isolating 
network, R3 and Cl, and coupling capacitor C5 to the control grid 
of the second section of Tube JAN-6SL7GT, VIB. Capacitor Cl 
prevents suppression of the high notes and R3 prevents grounding 
of the microphone signal when the PHONO GAIN control is ad- 
justed to the minimum resistance position. The grid leak resistor 
R9 is connected to terminal 4 of V1 and to ground and furnishes 
the necessary operating bias for the tube. The amplifier signal 
voltage is fed from the plate of V1B, terminal 5, and developed 
across resistor R10. Resistors R11 and R33 and capacitors C6 
and C18 connected between these resistors and ground provide 
additional filtering of the direct-current (d-c) plate voltage. 

(8) The signal is then fed to grid of the first section of Tube 
JAN-6SL7GT, V2A, through coupling capacitor C7. Grid re- 
sistor R12 is connected between the grid, terminal 1, and ground. 
Resistor R13 furnishes cathode bias and is connected to ground 
through resistor R14. The signal is further amplified and devel- 
oped across plate resistor R16 which is connected between plate 
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terminal 2 of V2A and resistor R17. Capacitor C8 returns the 
signal to ground and with resistor R17 provides additional filter- 
ing of the d-c voltage. Part of the signal is fed from the grid, 
terminal 4, of V2B to the tone-control circuit which consists of 
capacitor C10 and potentiometer R21, the TONE CONTROL. 
The high frequencies are attentuated or bypassed to ground when 
R21 is adjusted to a minimum resistance. 


(4) The signal is then fed through coupling capacitor C9 to the 
grid, terminal 4, of the second section of Tube JAN-6S17GT, V2B. 
V2B serves as the phase inverter. R18 is the grid resistor for 
V2B and is connected between the grid, terminal 4, and the cathode 
bias resistor R19. The phase inverter tube provides equal signal 
voltages of opposite phase which are applied to the grids of the 
two Tubes JAN-6V6GT, V3 and V4, arranged in push-pull. 
Phase inversion permits push-pull operation without the need for 
an audio transformer. 


(5) One phase of the signal, which is obtained from the voltage 
developed across the plate resistor R22, is fed to the grid of V3 
at terminal 5 through coupling capacitor Cll. In opposite phase, 
the signal voltage developed in the cathode circuit across resistor 
R20, connected between resistor R19 and ground, is fed to the 
grid, terminal 5 of vacuum tube V4, through coupling capacitor 
C12. Resistors R23 and R24 are the grid resistors for V3 and 
V4 respectively. Bias for the power tubes V3 and V4 is obtained 
through the common cathode resistor R25. Capacitor C13, con- 
nected across resistor R25, bypasses the audio signal to ground, 
thus providing balanced operation of the two tubes. From the 
plates of V3 and V4 the signal is fed to the primary of output 
transformer T2. 


(6) The signal from the secondary of output transformer T2 
is routed to the loudspeakers through connectors P5 and P6. A 
portion of the signal voltage obtained from the secondary of the 
output transformer at terminal 4 is fed back through R15 to the 
cathode circuit of the second voltage amplifier, V2A, at the point 
where resistors R13 and R14 are connected. This type of circuit, 
where the output voltage is returned opposite in phase to the input 
of the same tube, is known as inverse-feedback and serves to 
reduce distortion and/or noise developed in the amplifying sec- 
tion following the second voltage amplifier. 

_b. SPEECH AMPLIFICATION. (1) The signal from the micro- 
phone is introduced through J2, stepped-up in the audio-frequency 
(a-f) input transformer T1, and fed to the grid, terminal 1 of the 
first triode section of Tube JAN-6SL7GT, V1A, the microphone 
preamplifier section. Resistor R4 is connected across the second- 
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ary of transformer T1 to match the input impedance of the micro- 
phone. From the plate of V1A, the signal voltage is developed 
across the plate resistor R5, and the signal is returned to ground 
through capacitor C2. Capacitors C2 and C17 with resistors R6 
and R32 form a network to provide additional filtering for the 
plate of VIA. 

(2) The signal is fed to the grid of the first voltage amplifier, 
V1B, through coupling capacitors C3 and C5 and the isolating net- 
work consisting of capacitor C4 and resistor R8. R7 is a poten- 
tiometer and serves as the MIC GAIN control. Capacitor C4 pro- 
vides a low-reactance path for the high frequencies; resistor R8 
prevents grounding of the reproducer signal when R7 is adjusted 
to its minimum position. 

(3) The path of the microphone signal through the remainder 
of the amplifier from V1B is identical to the path of the reproducer 
signal described in a(3) through (6) above. 


47. Power Supply Circuit (fig. 15) 

a. D-c plate voltage for the amplifier tubes is furnished by a 
full-wave, rectifier power supply circuit. One Tube JAN-5Y3GT, 
V5, is the rectifier tube used in the circuit. 

b. A-e voltage from an external source is conducted through the 
power cable to P3 on the control panel of the amplifier-turntable 
unit. From this receptacle the a-c voltage passes through power 
switch S1 and through fuse Fl which protects the amplifier 
against internal shorts and overloads. When the TONE-POWER 
OFF switch is turned on and the voltage selector switch 83 is in 
its proper position, a-c voltage is applied to the two primary wind- 
ings of transformer T3. For 115-volt operation, the two primary 
windings are connected in parallel by switch 83; for 230-volt oper- 
ation the two primary windings are connected in series. Capaci- 
tors C19 and C20 are connected on each side of the power trans- 
former input line to minimize hum or noise from the line. 

c. Transformer T3 has three secondary windings. A 6.3-volt 
secondary (secondary 3) steps down the a-c line voltage to 6.3 
volts for the filaments of tubes V4, V3, V2, and V1, and for the 
filaments of the POWER pilot light. A high-voltage secondary 
(secondary 2) which steps up a-c line voltage is connected to plates 
cf V5 (rectifier Tube JAN-5Y3GT). This tube rectifies high a-c 
voltage and delivers a pulsating d-c voltage to the filter network. 
A second low-voltage winding steps down the a-c line voltage for 
the filaments of V5. 

d. Capacitors C14, C15, and C16 with resistors R26, R27, R28, 
and R29 form the filter network to smooth out fluctuations in the 
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d-c voltage output. Resistors R26 and R27 lower the d-c voltage 
to a value required for the screen grids of the power amplifiers. 
The d-c voltage for the plates of the power amplifiers is furnished 
through the center tap of the primary of transformer T2. Re- 
sistors R28 and R29 serve as the bleeder of the power supply. 
Resistor R30 is screwdriver-controlled and is used to minimize 
hum and to provide electrical center for the amplifier tube heaters. 
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Figure 15. Power supply, schematic diagram. 


48. Detailed Mechanical Analysis 


a. TURNTABLE DRIVE Motor. (1) The drive motor supplies 
the necessary power for rotating the turntable. The motor is a 
shaded-pole, single-phase, squirrel-cage, induction type and is rub- 
ber mounted to absorb vibration. Laminated bakelite gears 
inclosed in oil are used to change the speed of the turntable from 
334% to 78 rpm. The turntable-supporting washer rests on the 
drive shaft pin and is held in place by grooves. The turntable is 
isolated from motor vibrations by a rubber disk or washer which 
also serves to transmit the rotation of the shaft to the turntable. 

(2) Turntable speeds of 3314 or 78 rpm are selected through 
the speed change lever by providing the proper gear ratio. Reg- 
ulation of speed above or below the approximate selected speed is 
obtained through the speed regulator lever by varying the pres- 
sure on the governor friction felt. Exact speed of 78 or 33% 
rpm can be obtained with the use of the stroboscope equipment 
(sec. XIII). 

(3) Power for the motor is obtained from receptacle J7 which 
in turn is connected across primary 2 of power transformer T3. 
The power switch S1 must be closed before the motor B1 can be 
turned ON or OFF by switch S82. 


b. REPRODUCER EQUIPMENT. (1) The reproducing pick-up 
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head is of the crystal type, using an alloy needle of the replaceable 
type. 

(2) The reproducer arm, in which the crystal pick-up head is 
mounted, has freedom of motion in both horizontal and vertical 
planes. The reproducer arm is isolated from its mounting support 
by a rubber grommet to prevent transmitting of motor vibration 
to the crystal. 


Section XI. Trouble Shooting 


49. General 


No matter how well equipment is designed and manufactured, 
faults occur in service. When such faults occur, the repairman 
must locate and correct them as rapidly as possible. This section 
contains general information to repair personnel engaged in the 
important duty of trouble shooting. 

a. TROUBLE-SHOOTING DATA. Take advantage of the material 
supplied in this manual to help in the rapid location of faults. 
Consult the following trouble-shooting data when necessary: 

(1) Detailed block diagram of Reproducing Equipment MC- 
364—D (fig. 14). 

(2) Complete schematic diagram (fig. 25). 

(8) Simplified and partial schematic diagrams (fig. 15). These 
diagrams are particularly useful in trouble shooting because the 
repairman can follow the electrical functioning of the circuits 
more easily than on the regular schematics, thus speeding trouble 
location. 

(4) Voltage and resistance data for all socket connections (figs. 
16 and 17). 

(5) Illustrations of components. Front, top, and bottom views 
which aid in locating and identifying parts (figs. 6, 12, and 18 
through 22). 

(6) Connections on sockets, plugs, and receptacles are num- 
bered or lettered on the various diagrams. 

(a) Seen from the bottom, tube pin connections are numbered 
in a clockwise direction around the sockets. On octal sockets, the 
first pin clockwise from the keyway is the No. 1 pin. 

(b) Connectors and receptacles are numbered on the side to 
which the associated connector is attached. To avoid confusion, 
some individual pins are identified by letters which appear directly 
on the connector. 

b. TROUBLE-SHOOTING STEPS. The first step in servicing the 
defective reproducing equipment is to sectionalize the fault. Sec- 
tionalization means tracing the fault to the component or circuit 
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responsible for the abnormal operation of the equipment. The 
second step is to localize the fault. Localization means tracing the 
fault to the defective part responsible for the abnormal condition. 
Some faults such as burned-out resistors, burned-out capacitors, 
and shorted transformers can be located by sight or smell. The 
majority of faults, however, must be located by checking voltage 
and resistance. 

c. SECTIONALIZATION. Careful observation of the performance 
of the reproducing equipment during operation often sectionalizes 
the fault. Careful observation of the electrical and mechanical 
components often determines the section at fault. 


d. LOCALIZATION. A localization chart is given in paragraph 
55. This trouble-shooting chart lists abnormal symptoms and 
their probable causes. The chart also gives the procedure for 
determining which of the probable locations of the fault is the 
exact one. In addition, figures 16 and 17 show the resistance and 
voltage at every tube socket pin connection. 

é€. VOLTAGE MEASUREMENTS. Voltage measurements are an 
almost indispensable aid to the repairman, because most troubles 
either result from abnormal voltages or produce abnormal volt- 
ages. Voltage measurements are taken easily, because they are 
always made between two points in a circuit and the circuit need 
not be interrupted. 

(1) Unless otherwise specified, the voltages listed on the voltage 
charts are measured between the indicated points and ground 
(chassis). 

(2) Always begin by setting the voltmeter on the highest range 
so that the voltmeter will not be overloaded. Then, if it is neces- 
sary to obtain increased accuracy, set the voltmeter to a lower 
range. 

(3) In checking cathode voltage, remember that a reading can 
be obtained when the cathode resistor is actually open. The resist- 
ance of the meter may act as a cathode resistor. Thus, the cath- 
ode voltage may be approximately normal only as long as the volt- 
meter is connected between cathode and ground. Before the cath- 
ode voltage is measured, make a resistance check with a cold circuit 
to determine whether the cathode resistor is normal. 

f. VOLTMETER LOADING. It is essential that the voltmeter re- 
sistance be at least 10 times as large as the resistance of the circuit 
across which the voltage is measured. If the voltmeter resistance 
is comparable to the circuit resistance, the voltmeter will indicate 
a voltage lower tiiau the actual voltage present when the voltmeter 
is removed from the circuit. 

(1) The resistance of the voltmeter on any range can always 
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be calculated by the following simple rule: Resistance of the volt-. 
meter equals the ohms per volt multiplied by the full-scale range 
in volts. For example: The resistance of a 1,000-ohms-per-volt 
meter on the 300-volt range is 300,000 ohms (R = 1,000 ohms per 
volt times 300 volts = 300,000 ohms). 

(2) To minimize the voltmeter loading in high-resistance cir- 
cuits, use the highest voltmeter range. Although only a small 
deflection will be obtained (possibly only 5 divisions on a 100-divi- 
sion scale), the accuracy of the voltage measurement will be 
increased. The decreased loading of the voltmeter will more than 
compensate for the inaccuracy which results from reading only 
a small deflection on the scale of the voltmeter. 

(3) When a voltmeter is loading a circuit, the effect can always 
be noted by comparing the voltage reading on two successive 
ranges. If the voltage readings on the two ranges do not agree, 
voltmeter loading is excessive. The reading (not the deflection) 
on the highest range will be greater than that on the lowest range. 
If the voltmeter is loading the circuit heavily, the deflection of the 
pointer will remain nearly the same when the voltmeter is shifted 
from one range to another. 
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Figure 16. Voltage measurements. 


TL 73616S8 


50. Resistance Measurements 

a. NORMAL RESISTANCE VALUES. When a fault develops in a 
circuit, its effects are often apparent as a change in the resistance 
value. To assist in the localization of such faults, trouble-shoot- 
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ing data, including the normal resistance values, have been pro- 
vided. The normal resistance values at any point in the circuit 
may be determined by reference to the schematic diagrams and 
the resistance measurements chart. Values of resistors may be 
determined by use of the resistor color codes (figs. 23 and 24). 

b. PRECAUTIONS. (1) Turn off the power before making any 
resistance measurements. An ohmmeter is essentially a low- 
range voltmeter and battery. If the ohmmeter is connected to a 
circuit which already has voltages in it, the needle will be thrown 
off scale and the voltmeter movement may be burned out. 

(2) Capacitors must always be discharged before resistance 
measurements are made. This is very important when checking 
powor supplies that are disconnected from their load. The dis- 
charge of a capacitor through the meter may burn out its move- 
ment. 

c. CORRECT USE OF LOW AND HIGH RANGES. Make certain 
when to use the low-resistance range and when to use the high- 
resistance range of an ohmmeter. When checking the circuit 
continuity, the ohmmeter should be set on the lowest range. Ifa 
medium or high range is used, the pointer may indicate 0 ohms, 
even if the resistance is as high as 500 ohms. When checking 
high resistances, or when measuring the leakage resistance of 
capacitors or cables, the highest range should be used. If a low 
range is used, the pointer will indicate infinite ohms, even though 
the actual resistance is less than a megohm. 

d. PARALLEL RESISTANCE MEASUREMENTS. (1) In a parallel 
circuit, the total resistance is less than the lowest resistance in the 
circuit. 

(2) When the resistance is measured and the value is found to 
be less than expected, study the schematic diagram carefully to 
be certain that there are not resistances in parallel with the one 
that has been measured. Before replacing a resistor because its 
resistance measures too low, disconnect one terminal from the cir- 
cuit and measure its resistance again, to make sure that the low 
reading does not occur because some part of the circuit is in paral- 
lel with the resistor. 

e. TOLERANCE VALUE FOR RESISTANCE MEASUREMENTS. Toler- 
ance means the normal difference that is expected between the 
rated value of the resistor and its actual value. 

(1) Most resistors used in the circuits have a tolerance of at 
least 10 percent. For example, the grid resistor of a stage might 
have a rated value of 1 megohm. If the resistor were measured 
and found to have a value between 0.9 megohm and 1.1 megohms, 
it would be considered normal. Usually, the ordinary resistors 
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used in circuits are not replaced unless their values are off more 
than 10 percent. 

(2) The tolerance values for transformer windings are gen- 
erally between 1 and 5 percent. Asa rule, suspect a transformer 
which shows a resistance deviating more than 5 percent from its 
rated value. Allow the transformer to cool before the resistance 
test is made. 
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Figure 17. Resistance measurements. 


51. Capacitor Checks 

a. CAPACITOR DEFECTS. It is often necessary and desirable to 
check capacitors for leakage and open or shorted circuits. Al- 
though sometimes open circuits occur in paper-type capacitors, 
because of the metal tab pulling away from the tinfoil plates, this 
trouble is unusual. The usual trouble in a capacitor is a short 
circuit or leakage caused by the break-down of the dielectric 
between the plates. 

b. OPEN CAPACITOR. A capacitor suspected of being open can 
best be checked by shunting a good capacitor across it. In audio- 
frequency circuits, the test capacitor leads may be several inches 
long without materially affecting the circuit of which the capaci- 
tance is a part. 

c. KicK INDICATION. Any good high-resistance voltohmmeter 
may be used to check for leakage in a paper or mica capacitor. 
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Tests for an open and short circuit may be made with the same 
instrument. (Test Unit I-176 is generally available in the field 
and is recommended for checking capacitors, using the kick-indica- 
tion method.) The ohmmeter circuit of the test unit is used to 
make the check. Proceed as follows: 

(1) Disconnect one end of the capacitor from its shunting cir- 
cuit. 

(2) Set the ohmmeter to read on its highest range, and place 
the ohmmeter leads across the capacitor. 

(3) A good capacitor should cause the needle to kick up the 
scale and fall back to infinity (zero). 


(4) A leaky capacitor will cause the needle to remain at some 
point on the scale other than infinity. 


(5) An open capacitor will cause no deflection of the needle. 

(6) The lower the capacitance, the lesser will be the degree of 
deflection which occurs on the ohmmeter scale. The higher the 
capacitance, the greater will be the deflection which appears on 
the ohmmeter scale (if the capacitor is normal). Usually capaci- 
tors lower than 0.05 microfarad (mf) do not indicate a measur- 
able kick. Replace defective capacitors. 

d. CAPACITOR COLOR CODE. An illustration of the capacitor 
color code is given in figure 24. 


52. Tube Checking 


The trouble shooter is mostly concerned with the emission of a 
vacuum tube. Hand-tapping of the tube envelope usually reveals 
shorted or poorly welded elements inside the tube. Such tubes, 
when tapped while under operation, usually result in scratchy 
noises in the speaker. Experience in tapping tube envelopes will 
teach the trouble shooter how to isolate the defective tube or tubes. 

a. Results obtained from a tube checker are not always conclu- 
sive because the test conditions are not the same as those under 
which the tubes actually operate in the amplifier. The final test 
of a tube may have to be its replacement with a tube known to be 
good. 

b. Tube checkers are usually available in the field. Technical 
manuals are packed with the instruments, and they include the 
tube-checker-panel settings for all types of tubes used in the repro- 
ducing equipment. 


53. Current Measurements 


a. Current measurements ordinarily are not required in trouble 
shooting the set. However, if it is desired to measure the plate 
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current of a tube or rectified current in the power supply, the cir- 
cuit may be opened and the meter connected in series with the 
circuit. Observe polarity to keep the meter needle on the scale. 
A milliammeter must always be connected in series with the 
circuit under check. 

b. A meter is least protected against damage when it is used to 
measure current; therefore always set the current range to the 
highest value. Then, if necessary, decrease the range to give a 
more accurate reading. Avoid working close to full-scale reading 
because this increases the danger of overload. 

c. Usually the current to be measured flows through a resistance 
which is either known or can be measured with an ohmmeter. 
The current flowing in the circuit can be determined by dividing 
the voltage drop across the resistor by its resistance value. 
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Section XII. REPAIRS 


56. General 


Repairs to Reproducing Equipment MC-364—D consist mainly of 
the following operations: replacement of parts (par. 57) ; tight- 
ening loose mountings for transformers, resistors, and capacitors; 
splicing and repairing defective cords; straightening bent pins on 
connectors; tightening setscrews on all control knobs; removing 
corrosion from those points in the circuit which, if corroded, would 
interfere with normal operation. Techniques of tightening and 
cleaning are discussed in section VI. All wires used in the repro- 
ducing equipment are color-coded for rapid identification of cir- 
cuits ; reference symbols shown on the schematic diagram (fig. 25) 
are stamped on the various items. 


57. Replacement of Parts 


a. GENERAL. Mounting screws for sockets, capacitors, trans- 
formers, and connectors are accessible and easily removed. When 
replacing a part, note the colors of wires and attach identification 
tags, if necessary, to the free ends of wires or terminals. Always 
reinstall parts and wires in exactly the position originally held. 
Always use identical replacement parts and always use the same 
ground lug for the ground connection. Avoid heating wires or 
adjacent parts with the soldering iron. Avoid dropping solder 
on the chassis by keeping the tip of the iron well tinned and away 
from the chassis when the iron is loaded with molten solder. Col- 
lect all wire strands and cut off or place alongside the main body 
of the wire and solder securely. 

b. REPLACEMENT OF NEEDLE. (1) Use the screwdriver sup- 
plied or any other screwdriver of suitable size, and loosen the two 
screws that secure the reproducer head in place. — 

(2) Loosen the needle clamping setscrew, and remove the de- 
fective needle. 

(3) Insert the blunt end of the replacement needle into the hole. 
Push the needle up as far as it will go, and then tighten the set- 
screw. 

(4) Replace the head in the reproducer arm. 

c. REPLACEMENT OF REPRODUCER HEAD. (1) Use the screw- 
driver supplied or any other screwdriver of suitable size, and 
loosen and remove the two screws that hold the reproducer head 
in place. 

(2) Unsolder the leads from the terminals of the reproducer 
head (a above). 
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(3) Resolder the leads to the replacement reproducer head. 

(4) Install the new reproducer head in the reproducer arm, 
and tighten mounting screws in place. 

d. REPLACEMENT OF LOUDSPEAKEKS. (1) Remove the four 
nuts which hold the loudspeaker frame to the loudspeaker housing 
case. 

(2) Unsolder all leads to the loudspeaker (a above). 

(3) Install a new loudspeaker in place, replace and tighten the 
four nuts, and resolder all leads. 

e. REPLACEMENT OF MoTor. (1) Remove the C spring washer, 
and then remove the turntable. 

(2) Disconnect the motor power cable. 

(3) Loosen the two wingnuts and remove the U-shaped motor 
support bracket. 


(4) Loosen the four screws that hold the mounting brackets to 
the deck panel, and remove the metal reinforcement bars on the 
under side of the deck panel. 

(5) Remove the motor. 

(6) Install the replacement motor by reversing the procedure 
for removing it. 

f. REPLACEMENT OF CAPACITORS. (1) To replace any one of 
capacitors C1, C3, C7, C9, C11, C12, or C20, unsolder the two leads 
to the capacitor, secure a replacement capacitor in place, and 
resolder the two leads. Allow leads no longer than those used on 
the original capacitor. 

(2) To replace any one of capacitors C14, C15, or C16, proceed 
as follows: 

(a) These capacitors are secured in place on the chassis by 
means of a bracket held in place by two screws and nuts. Remove 
the nuts and brackets. 

(b) Unsolder the leads to the capacitor. 

(c) Remove the defective capacitor and secure a replacement 
in position by means of the bracket and two nuts. 

(d) Resolder the leads to the capacitor. 

(3) Capacitors C2, C6, C8, C17, C18, C13, and C19 are secured 
to the chassis by means of two nuts. Capacitors C2, C6, C8, C17, 
and C18 are also provided with straps. 

(a) Remove the nuts which hold the capacitor to the chassis. 

(b) Unsolder the leads to the capacitor, and remove the defec- 
tive capacitor. 

(c) Secure a replacement capacitor in place, resolder the leads 
in their proper positions, replace the straps where necessary, and 
tighten the two holding nuts. 
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g. REPLACEMENT OF TRANSFORMERS. The input, output, and 
power transformers (T1, T2, and T3 respectively) are each held in 
position by means of four nuts. To replace a transformer, pro- 
ceed as follows: 

(1) Remove the screws and bolts which secure the amplifier- 
turntable unit to the housing, and then remove the unit. 

(2) Unsolder and label all leads to the transformer. 

(3) Remove the four nuts which hold the transformer to the 
chassis. 

(4) Remove the transformer, secure a replacement in position 
with the four nuts, and resolder the leads to their original posi- 
tions. 

(5) Secure the amplifier-turntable unit in its housing. 

h. REPLACEMENT OF SWITCHES. (1) Unsolder all leads to the 
switch; tag all leads. 

(2) Remove the locknut which holds the toggle switch to the 
deck panel and to the control panel. 

(3) Remove the switch, make a replacement, secure in position 
with the locknut, and resolder the leads in place. 

i. REPLACEMENT OF GAIN CONTROLS (POTENTIOMETERS). (1) 
Loosen the setscrew which holds knob on the control shaft. Re- 
move the knob. 

(2) Remove the nut which holds the gain control to the panel. 

(3) Unsolder and label all leads to the gain control. 

(4) Remove the defective gain control, and secure the replace- 
ment (potentiometer) in place by reversing the procedure for 
removing it. Adjust position of control knob to 0 position at 
maximum counterclockwise rotation. 


58. Disassembly and Lubrication of Turntable Unit 
(figs. 20, 21, and 22) 


The turntable motor should be lubricated through the three oil » 


holes once monthly as described in paragraph 38. However, when 
the motor must be disassembled for repairs, inspect the gears, 
wicks, and speed-control assembly for dirt and hard grease. If 
necessary, clean and lubricate. 

a. DISCONNECTING MOTOR FROM DECK PANEL. (1) Remove 
the turntable unit from the housing case by removing the 11 
mounting screws from the deck panel and lifting the panel from 
the housing. 

(2) Remove the modified C washer which holds the turntable 
on the spindle; lift off the turntable (fig. 13). 

(3) Turn the unit over and disconnect the speed control and 
shifting levers. 
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(4) Remove the motor assembly from the panel (par. 57e). 
Remove the four screws which hold the mounting brackets to the 
motor assembly. 

b. GEARCASE DISASSEMBLY AND LUBRICATION. (1) Remove the 
four screws from the gearcase top cover and lift off the cover. 
Use caution when lifting the cover to prevent damage to the paper 
gasket. 

(2) Pull out the low-speed (3314 rpm) gear assembly. The 


low-speed gear consists of two helical gears mounted on a shaft 
(fig. 20). 
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Figure 20. Phono motor parts. 


(3) Lift up the shifting fork and remove the clutch from the 
fork. 


(4) Pull out the high-speed (78-rpm) gear. The high-speed 
gear is a single helical gear mounted on a shaft. 


(5) Remove the key from the turntable-drive spindle, and pull 


the spindle out of the hub of the reduction gear. 


(6) Remove the two small screws from the collar holding the 
reduction gear, and lift off the collar and thin washer (fig. 21). 
Slide the gear out of the bearing. 


(7) Pry out the flat steel spring which holds the oil pad to the 
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bottom of the gearcase. Lift out the oil pad. Rotate the bracket 
which holds the two wicks and remove the wicks (fig. 20). 


c. CLEANING AND LUBRICATING GEARS. (1) Clean all parts 
with a stiff brush and solvent (SD) and allow to dry. 

2 (2) Reinstall the oil pad and wicks in the bottom of the gear- 

case. Rotate the wick bracket to its original position. Insert the 

flat steel spring, and press down evenly so that the felt oil pad is 

held tightly. ; 

(3) Saturate the oil pad with oil (PL SPECIAL). 

(4) Apply a light coat of grease (GL) to the gear teeth of che 
gear assemblies, and insert in place in the gearcase. 

(5) Apply a light coat of grease (GL) to the hub of the reduc- 
tion gear, and reassemble to the top cover. 

(6) Apply a light coat of grease (GL) to the bearing surfaces 
of the turntable drive spindle, and insert the spindle into the hub 
of the reduction gear. Carefully replace the key in the spindle to 
prevent burring. Slide the clutch over the key to insure that 
there is no binding. If the key has become burred, remove the 
burr with a fine file and wipe clean. Reinsert the spindle in the 
clutch. 

(7) Apply 1 to 2 drops of oil (PL SPECIAL) to the bearing 
ends of the speed-change cross shaft and to the pivots of the shift- 
ing fork (fig. 20). 

(8) Apply a light coat of grease (GL) to the clutch, and place 
on top of the high-speed (78 rpm) gear assembly. Engage the 
clutch with the shifting fork. 

(9) Carefully reinstall the paper gasket of the top cover. 

(10) Carefully reinstall the gearcase top cover to insure proper 
alinement of the low-speed (8314 rpm) gear assembly with the 
bearing in the top cover and the mating of the clutch to the keyed 
shaft of the turntable drive-spindle. 

(11) Press the cover down over the gearcase, and fasten with 
the four screws. 

(12) Apply 1 to 2 drops of oil (PL SPECIAL) to speed shift 
lever and shaft located on top cover of gearcase. 

d. MOTOR SHAFT THRUST-BEARING DISASSEMBLY AND LUBRICA- 
TION (fig. 22). (1) Loosen the locknut of the slotted motor 
thrust-bearing adjustment. 

(2) Unscrew the thrust bearing, and remove it from the end 
frame of the motor. 

(3) Remove old lubricant from the thrust bearing and mating 
end of the motor shaft with solvent (SD). Wipe dry. 

(4) Relubricate by lightly coating thrust bearing with grease 
(GL). Do not lubricate excessively. 
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(5) Reinstall the thrust bearing in the motor end frame, and 
tighten until no shaft end play exists. Finger tighten the locknut. 
To provide proper end play for the shaft, back off the thrust bear- 
ing by means of the slotted head 14 turn, and tighten the locknut. 
The resulting end play of the motor shaft should be perceptible 
when the shaft is moved end-wise by hand. 

e. SPEED CONTROL DISASSEMBLY AND LUBRICATION. (1) Re- 
move the four screws which hold the end frame housing, the speed 
control, and governor. 

(2) Pull off the end frame. 


(3) Remove the felt oil pad from the cup; clean the pad and 
cup with solvent (SD). 

(4) Clean the friction disk and springs of the governor with 
solvent (SD). Use a stiff bristled brush. 

(5) Reinstall oil pad in cup, and saturate with oil (PL SPE- 
CIAL). Do not apply more oil (PL SPECIAL) than necessary 
to insure saturation of the oil pad. 

(6) Apply 1 drop of oil (PL SPECIAL) to the pivots of the 
governor springs. 

(7) Reassemble the end frame to the motor assembly. 

(8) Apply 1 or 2 drops of oil (PL SPECIAL) to speed-control 
cam and shaft located on top of end frame. 

Note. Do not disturb position of governor assembly on main shaft. 

(9) Reassemble the motor assembly to the panel. 

(10) Connect the speed control and shifting gears. 

(11) Test the operation of the unit for the proper speeds at 78 
rpm and 33144 rpm. 


59. Emergency Repairs 

Trouble may exist in the reproducing equipment at a time when 
the equipment is most vitally needed. By becoming familiar with 
the troubleshooting charts in this manual, the operator may be 
able to sectionalize the fault to a specific part. The following 
emergency repairs may be made, when applicable, to keep the 
equipment in operation until the equipment can be serviced prop- 
erly. 

a. If the turntable fails to rotate, move the speed regulator lever 
in and out of position. This permits the gears of the turntable 
drive to mesh or may reset the gears in the event that they are 
jammed. Do this while the power to the motor is on. 

b. Check the jack from the reproducer to the chassis. Since 
this is a friction-type jack, it may have become disconnected while 
in transit. 
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Figure 21. Phono motor gearcase, disassembled. 
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Figure 22. Phono motor governor and thrust-bearing-adjustment screw. 
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60. Repainting 

When the finish on the case has been badly scratched or damaged, 
rust and corrosion can be prevented by touching up marred sur- 
face as follows: 

a. Use No. 00 or No. 000 sandpaper to clean the surface down to 
the bare metal. Obtain a bright smooth finish. 

Caution: The use of steel wool, although permitting rapid re- 
moval of rust, is not recommended. Minute particles of steel 
wool frequently enter the case and cause harmful internal short- 
ing or grounding of circuits. 

b. Apply paint, O.D. (stock No. 6G1506.3), with a small brush 
(stock No. 6Z1558 or equal). 


61. Unsatisfactory Equipment Report 

a. WD AGO ForRM 468 (WAR DEPARTMENT UNSATISFACTORY 
REPORT) FOR EQUIPMENT USED BY ARMY GROUND FORCES AND 
TECHNICAL SERVICES. WD AGO Form 468 will be filled out and 
forwarded through channels to the Office of the Chief Signal Offi- 
cer, Washington 25, D. C., when trouble occurs more often than 
is normal, as determined by qualified repair personnel. 

b. AAF Form 54 (UNSATISFACTORY REPORT) FOR EQUIPMENT 
USED BY ARMY AIR ForcES. AAF Form 54 will be filled out and 
forwarded to Commanding General, Air Matériel Command, 
Wright Field, Dayton, Ohio, in accordance with AAF Regulations 
15-54. 


Section Xill. TURNTABLE SPEED ADJUSTMENTS 
62. Adjusting 78-rpm Speed 


Place the stroboscope disk on the turntable. The innermost 
ring on the stroboscope is used with a power input frequency of 
50 cycles and its adjacent ring is used with a frequency of 60 
cycles. 

b. Connect the neon lamp to the utility OUTLET, J4, and hold 
the lamp over the ring corresponding to the input frequency (a 
above). 

c. Turn the TONE-POWER OFF switch clockwise until the 
power switch is in on position. 

d. Throw the MOTOR ON-OFF switch to the ON position. 

e. Move the speed change lever to the 78-rpm position. 

f. Using the neon lamp, observe the pattern on the stroboscope 
disk. If the turntable is rotating too fast or too slowly, the strobo- 
scope pattern appears to rotate clockwise or counterclockwise. 
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Adjust the speed regulator lever until the stroboscope pattern 
appears stationary. 


63. Adjusting 33 1/3-rpm Speed 

a. Place the stroboscope disk on the turntable. The outermost 
ring on the stroboscope disk is used when the power source is 60 
cycles while its adjacent circle is used with a power source of 50 
cycles. 

b. The procedure for adjusting 3314-rpm speed is identical with 
that given for adjusting for 78-rpm speed (par. 62) except that 
the speed change lever is moved to the 3314-rpm position and the 
lamp is held over one of the two outer rings. 


64. Adjusting 78 rpm When Input Frequency Is Between 
50 and 60 Cycles 


When the power source has a frequency between 50 and 60 cycles, 
the method described in paragraph 62 cannot be used to adjust 
for 78 rpm. Proceed as follows: 

a. Note the white mark index on the rim of the turntable. 

b. Turn the power and motor switches to their on positions. 

c. Move the speed change lever to the 78-rpm position. 

d. Use a stop watch (or a watch with a second hand), and count 
the number of turntable revolutions per time interval in seconds. 

e. If the number of revolutions for a selected time interval in 
seconds is less than the number indicated in the table below, move 
the speed regulator lever towards its F position. If the number 
of revolutions is greater than the number indicated in the table, 
move the speed regulator lever towards its S position. The turn- 
table speed is correct when the number of revolutions per time 
interval checked corresponds to the number of revolutions indi- 
cated in the table for the selected time intervals. 


REVOLUTIONS PER TIME INTERVAL IN SECONDS (78 RPM) 


Time intervals Number of revolutions 
ICY ar Ae 58 Ts RE eg TT eee 13 
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65. Adjusting 33 1/3 rpm When Input Frequency Is 
Between 50 and 60 Cycles 


When the power source has a frequency between 50 and 60 cycles, 
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the method described in paragraph 63 cannot be used to adjust for 
38314 rpm. Follow the procedure given in paragraph 64 for ad- 
justing 78-rpm speed when the input frequency is between 50 and 
60 cycles with the following exceptions: 

a. Move the speed change lever to the 3314-rpm position instead 
of to the 78-rpm position (par. 64c). 

b. Use the following table instead of the one given in para- 


graph 64e. 
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RMA COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 


SIGNIFICANT FIGURES 
FIRST (BODY) SECOND (TIP) 


—— 


FIRST SECOND 


SIGNIFICANT FIGURES Ue cat 


Insulated fixed composition resistors with axial leads are desig- 
nated by a natural tan background color Non-insulated fixed com- 
position resistors with axial leads are designated by a black back- 
ground color 


TOLERANCE 
(PERCENT) 


"AN ONLY 


JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 


TOLERANCE 


\ 


MULTIPLIER 


@ 


FIRST SECOND 
SIGNIFICANT FIGURES SIGNIFICANT FIGURES 


FIRST SECOND 


\ 


f 


MULTIPLIER 


TOLERANCE 


Resistors with axial leads are insulated Resistors with radial 
leads are uninsulated 


Example A 50,000-ohm resistor with a standard tolerance of 20 
percent (no color) would be indicated by a green ring (5) a black 
ring (0) and an orange ring (000) 


RMA Radio Manufacturers Association 
JAN, Joint Army-Navy 


Th 1348 a 


Figure 23. Resistor color codes. 
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JOINT ARMY-NAVY TYPE DESIGNATION CODES 
FOR ELECTRICAL COMPONENTS 


INTRODUCTION: Fixed and variable resistors and fixed capacitors 
manufactured under JAN specifications may be labeled with a 
type designation code instead of a color code or actual electrical 
value. For resistors and capacitors marked with the JAN type 
designation code, electrical values and other data can be deter- 
mined by consulting the following information. 


RESISTORS 
FIXED, COMPOSITION 


RC 10 =AE 153 M 


COMPONENT STYLE RESISTANCE 


CHARACTERISTIC *TOLERANCE 


COMPONENT: RC signifies fixed, composition 
resistor. 


STYLE: A two-digit symbol indicates power rat- 
ing and physical size. 


Resistor style 


Wattage 


RC1O, RC15, RC16 V4 WATT 
RC20, RC21, RC25 Y, WATT 
RC3O, RC31, RC35, RC38 1 WATT 
RC40, RC41, RC45 2 WATTS 
RC65 4 WATTS 
RC75, RC76 5 WATTS 


RESISTANCE: A three-digit symbol indicates the 
resistance value in ohms. The first two digits 
give the first two figures of the resistance 
value; the third digit gives the number of zeros 
which follow the first two figures. 


RESISTORS 
VARIABLE, WIRE-WOUND 
RA 15 A 1 RH 103 A K 
COMPONENT | SWITCH RESISTANCE 
STYLE *TORQUE *SHAFT TAPER — *TOLERANCE 


COMPONENT: RA signifies variable, wire-wound 
resistor. 


STYLE: A two-digit symbol indicates power rat- 
ing and physical size and shape. 


SWITCH: Symbol A indicates no switch. Sym- 
bol B indicates a switch turned ON at start 
of clockwise rotation. 


RESISTANCE: A three-digit symbol indicates the 
resistance value in ohms, The first two digits 
give the first two figures of the resistance 
value; the final digit gives the number of zeros 
which follow the first two figures. The letter 
R may be substituted to represent a decimal 
point; but when R is used, the last digit of the 
group becomes significant. 


RHEOSTATS 
WIRE-WOUND, POWER-TYPE 


RP _-35 2 FD 252 KK 


| 
COMPONENT STYLE OFF RESISPANCE 


POSITION *SHAFT *TOLERANCE 


COMPONENT: RP signifies all rheostats. 


STYLE: Same as for variable, wire-wound resis- 
tors. 


OFF POSITION: 


Numeral 


OFF position 


None, 
At end of counterclockwise rotation. 


At end of clockwise rotation. 


RESISTANCE: Same as for variable, wire-wound 
resistors. 


*Items starred are of interest primarily to depot 
and higher echelon repair personnel. 


TL 18141 


Figure 23—Continued. 
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RMA 3-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES 
FIRST = SECOND 


2a) 


MULTIPLIER 


Capacitors marked with this code have a voltage rating of 500 
volts. 


RMA 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES 
ed cai ated en 


OOS 
Tacs +O Oo oy MULTIPLIER 


eee TOLERANCE 


RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 


* CAPACITANCE SIGNIFICANT FIGURES- 
TOLERANCE = FIRST SFC OND eee 


ma 


Sf 


*TEMPERATUSE 
COEFFICIENT 


Capacitors marked with this code have a voltage rating of 500 
volts. 


RMA Radio Manvfacturers Association JAN> Joint Army Navy 


Note These color codes give all capacitances in micromicrofarads 


*Items marked with an asterisk are of interest primarily to depot and 
higher echelon repair personnel 


T 
Seen RMA MICA-AND 


CERAMIC-DIELECTRIC 


JAN 6-DOT COLOR CODE FOR 
PAPER-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES 
THESE DOTS FIRST SECOND 
ARE ALWAYS 
SILVER 


“OPERATING 
TEMPERATURE 
RANGE 


The silver dots serve to identify this marking. For working volt» 
aves see JAN type designation code. 


JAN 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES 


THIS DOT peal <i ee 
1S ALWAYS 


“a” Fe OO 
<8 9 @ te 


agian TOLERANCE 


* CHARACTERISTIC 


The black dot serves to identify this code. For working voltages 
see JAN type designation code. 


JAN COLOR CODE FOR FIXED 
CERAMIC-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES FIRST SECOND 
y SBP. {INSULATED} 


STEMPERATURE F * CAPACITANCE 


COEFFICIENT ‘ MULTIPLIER TOLERANCE 


- 
SIGNIFICANT FIRST SECOND 
FIGURES (UNINSULATED) 


Capacitors marked with this code have a voltage rating of 500 


volts. Either the band or dot code may be used. 


JAN MICA-AND 
PAPER-DIELECTRIC 


JAN CERAMIC- 
DIELECTRIC 


TRID4I7A 


Figure 24. Capacitor color codes. 
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w 


Pret 


RWI MOOK ot 


- 


eee ee ee ee ee ee 


CAPACITORS 
FIXED, MICA-DIELECTRIC 


20 B 511 K 


| 
COMPONENT CASE CAPACITANCE 


*CHARACTERISTIC *TOLERANCE 


COMPONENT: CM signifies fixed, mica-dielec- 
tric capacitor. 


CASE: A two-digit symbol identifies a physical 
case size and shape. 


CAPACITANCE: A three-digit symbol indicates 
the capacitance value in micromicrofarads. 
The first two digits give the first two figures 
of the capacitance value; the final digit gives 
the number of zeros which follow the first two 
figures. When more than two significant fig- 
ures are required, additional digits may be 
used, the last digit always indicating the num- 
ber of zeros. 


D-C WORKING VOLTAGE FOR 
CAPACITANCE RANGE 


Capacitance 


Case Vdew 
ronge 
cmM20 5-510 mmf 500 
CM25 5-1,000 mmf 500 
CM30 470-3,300 mmf 500 
470-6,200 f 500 
M35 rO-8 ae 
6,800-10,000 mmf 500 
3,300-8,200 mmf 500 
cM40 
9,100-10,000 mmf 300 


NoTe: Working voltages for 
capacitors above CM40 are 
stamped on the case , 


The d-c working voltage of a capacitor can be 
determined from the above table when the 
case size and value of capacitance are known, 


CAPACITORS 
FIXED, MOLDED, PAPER-DIELECTRIC! 


CN 36 A 302 


COMPONENT CASE CAPACITANCE 


*CHARACTERISTIC 


COMPONENT: CN signifies fixed, molded, paper- 
dielectric capacitor. 


CASE: Same as for fixed, mica-dielectric ca- 
pacitors. 


CAPACITANCE: A three-digit symbol indicates 
the capacitance value in micromicrofarads. 
The first two digits give the first two figures 
of the capacitance value; the third digit gives 
the number of zeros which follow the first two 
figures. 


D-C WORKING VOLTAGE FOR 
CAPACITANCE RANGE 


Capacitance 


3,000 mmf 
6,000 mmf 
10,000 mmf 


3,000 mmf 
6,000 mmf 
10,000 mmf 


3,000 mmf 
6,000 mmf 
10,000 mmf 


3,000 mmf 
6,000 mmf 
10,000 mmf 


The d-c working voltage of a capacitor can be 
determined from the above table when the 
case size and value of capacitance are known. 


CAPACITORS 
FIXED, CERAMIC-DIELECTRIC 
ce 20 AH 100 G 
COMPONENT CASE CAPACITANCE 
* CHARACTERISTIC *TOLERANCE 


COMPONENT: CC signifies fixed, ceramic-dielec- 
tric capacitor. 

CASE: Same as for fixed, mica-dielectric ca- 
pacitors, 

CAPACITANCE: Same as for fixed, molded, pa- 
per-dielectric capacitors. 


NOTE: All fixed, ceramic-dielectric capacitors 
have a working voltage of 500 volts, d-c. 


*Items starred are of interest primarily to depot 
and higher echelon repair personnel, 


This is not a JAN specification. These capacitors 
are covered by AWS C75/221. 


TL 18142 


Figure 24—Continued. 
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APPENDIX I 
REFERENCES 


Note. For availability of items listed, check FM 21-6 and WD Supply Cat- 
alog SIG 1 & 2. Also see latest issue of FM 21-6 for applicable Technical 
Bulletins, Supply Bulletins, Modification Work Orders, and changes. 


1. Publications 


a. SUPPLY. 
SIG1&2 Introduction and Index. 
SIG 3 List of Items for Troop Issue. 
SIG 4-1 Allowances of Expendable Supplies for 
Tactical Organizations. 
SIG 4-2 Allowances of Expendable Supplies for 


Tactical Organizations, Training Cen- 
ters, Boards, and Fixed Installations. 

SIG 5 Stock List of All Items. 

SB 11-17 Electron Tube Supply and Reference Data. 

b. PAINTING AND PRESERVING. 

SB 11-76 Signal Corps Kit and Materials for Mois- 
ture- and Fungi-Resistant Treatment. 

TB SIG 123 Preventive Maintenance Practices for 
Ground Signal Equipment. 

c. TECHNICAL. 

FM 21-6 List and Index of War Department Publi- 
cations. 

TB SIG 13 Moistureproofing and Fungiproofing Signal 

Corps Equipment. 

TB SIG 25 Preventive Maintenance of Power Cords. 

TB SIG 66 Winter Maintenance of Signal Equipment. 

TB SIG 72 Tropical Maintenance of Ground Signal 
Equipment. 

TB SIG 75 Desert Maintenance of Ground Signal 
Equipment. 

TM 1-455 Electrical Fundamentals. 

TM 11-453 Shop Work. 

TM 11-462 Signal Corps Reference Data. 

TM 38-650 Basic Maintenance Manual. 


d. FORMS. 
WD AGO Unsatisfactory Equipment Report. 
Form 468 
AAF Unsatisfactory Report. 
Form 54 
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2. Abbreviations 
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adjust. 

alternating-current (adj). 
alternating current (n). 

high voltage for plate and screen circuits. 
B minus (low side of plate supply voltage). 
clean. 

continued. 

cycles per second. 

decibel. 

direct-current (adj). 

direct current (n). 

feel. 

grease, lubricating, special. 

henry. 

inspect. 

inch. 

kilocycle. 

lubricate. 

pound. 

1,000 ohms. 

megohm (1,000,000 ohms). 
microfarad. 

moistureproofing and fungiproofing. 
micromicrofarad. 

preventive maintenance. 

oil, lubricating, preservative, special. 
resistor. 

revolutions per minute. 

dry-cleaning solvent. 

tighten. 

volt. 


APPENDIX Il 


IDENTIFICATION TABLE OF REPLACEABLE 
PARTS 


1. War Department Supply Catalogs 
The following information was compiled on 26 June 1947. The 
appropriate pamphlet of the War Department Supply Catalog for 
Reproducing Equipment MC-364-D is: 

Organizational and Higher Echelon Spare Parts 


SIG 7 & 8 — MC-364—D (when published) 


For an index of available catalog, see the latest issue of War De- 
partment Supply Catalog SIG 1 & 2. 


2. Identification Table of Replaceable Parts for 
Reproducing Equipment MC—364—D 


79 


8 AC Bs 


VPICHE 


TEP-Léselze 


EP-TESCIZE 


3-VLIO9 


d¥9d09 


*‘paoo osuoydororm 107 ad¥ps0g 


*SOl[QUIOSSB a[qvd OF aZepA0D 


*s.1oztoRdeo 
pue S1OJSISOI OZ pavoq SZuryunopy 


‘SLOJSISOL LOZ pavog Zurunopy 


*‘peoy toonpotdea suey 


~awtory09[9 *-P9F-OW LNAWdINOA ONIONGOUdAY 


“ON Yo048 
sdi09 [euarg 


yaed jo uonouny 


"SOTI-TL “ON 00d8 D BIS dO .08Z°0 punod ‘OY 
SOPIYM PUB YOR[G popod-10[0d {puod popueszys OM V OZH 
0M} S61TIT-OD e8¥Bpi0g O BIg :asodand [eweds ‘qTqyvoO 


"P89-TL “ON o0ds D BIS ‘dO «% ‘OU ‘Spuesys OMV 
PS# Ih SBurstiduod va puod OMY RTH OM} fg adhy 
SIOPIMAIPUL] SPHI-OO asep10g O BIG :aamod ‘AIT gGyvo 


“GhA 96Va 
‘ON SmMp/yted Aodsy ! 447% X PM 86% X BT .%R UL 
-oyeq isan] ‘wi4o4 [d AaATIS ssvaq Og :[BulUte)? ‘GyuUyod 


‘IPS IBV 
‘ON BMp/qied Aodsy S444 ,% X PM 86% X BL Pp Seq] 
-oyeq ‘sdn[ ‘wit9} [d I9ATIS ssBaq ZT : [eure ‘GQyuyod 


‘OOP “ON O17 B4ISV [[B-10A0 
Y Mr X pm ,—T X ,Z~ tunurunye fydergouoyd :wyy 


‘qBIp dAr[O ‘oseq 
poomAd Sad4y o[qez 'M gg yd o[3uIs a[dA9 99 03 CG ‘9B A 
022 10 A GTT ‘[[B-t0A0 Y ,% Pl X BT ,% ET yun aoyeods 
‘[[@-19A0 Y {TT X pM ,%6T X ST .6L Wun ssyldue 
‘udt gy, 10 %¢e ‘falqezjzod faayydwe m QT poure, 
-U0d J[OS/M FYSIP WIP ,9T 10 ZT ‘,0T Sosn fpeorueyo 


UOI}dL1Osep pu yVAnd JO oWUN 


ou 


ca 


£0 


oquiAs 
‘PU 


80 


sse-olvag | ~~ 104sIset Yo-jnd Aduenbasj-ys1pyy 


POACOOTAG Gee te coer aS Jopoedes ssedig 


*jeued [014uU09 


uo siozeuU0D yndul YAMVAdS 
009°T-OS8LAE | 93 selqeo daayeedspno[, syzoouU0D 


*‘jaued [o1}U0d uo 4ynduI 


008 T-OSELas | OIW 0} euoydoazoiut yoouUU0d 0} peasy 


‘1amMOd JO 9dINOS 04 


OOS-T'0SeLas | HUN a]qvq-uIny-reyl[dwe syoeuu0g 


‘ON 49038 


sdiog jeusig yasd jo uorouny 


‘WE0THALV9%dD 
eod4y Nve ‘wep 9% x 3, ,%&T fmopa 00g 
*%0Z = yuu OOO'OT ‘aeded :pexy “YOLIOVdVO 


“MTOTIS9ZOO 0d44 NVE SWReIP ,09Z'0 X BI 218° {Mopa 
009 *%0T = FuUM YOT ‘o1mes1e0 : peoxy ‘YOLIOVdVO 


‘T90‘OT VM ‘ON “8Mp/jted 
Aodsy ! pus 19430 pouuly pue poddiazys | %/M speal ,%4Z 
‘pus eU0 SP—-TSOT-90TS-NV ‘ON 3njd ofewez jousyd 
“Wy /M SW18} SUIpN[Oxe 3, IF OG ‘weIp.,cog'o puno4r 
‘SULYIOM A OOE ‘ITY pUB YoRTG papod-a0[oo ‘paze[Nsul 
~Taqqnd “OMV PE# Spuvsys Tp ‘pepuesys OMV 8T# CS 
ed} ‘puod omy :asodind [eiweds ‘7ATGWASSV AIAVO 


‘S-LIO'STVV ON 8Mp/zited Aodsqy ‘pus royjo pouury 
u% pus peddiiys ,% ‘pue euo /)FOT-H ‘ON 3n]d sew 
uepleg/M ‘ute, Sulpnfoxe 3] IF gz {wep Gogo punos 
‘SULYIOM A OOE ‘O4IYM PUB YORI popod-aojoo ‘pazernsut 
~Taqqnt “‘OMV Pe# Spussjs Tp ‘pepuvs}s OMV ST# LS 
adfy puod om} :asodind jeweds ‘ATGWASSV AIGVO 


‘I-LIO'STVV ‘ON 3Mp/qted Sodsq 
‘Pue 104} PROL ‘ON Bnjd spews [[aqqnyH ‘pue uo 1.¢o), 
‘ON snyid ofeut [jeqqny,/M fue} Zulpnpoxs 3] 4 Gz 
‘WeIP ,gOE'O RUNoI ‘Bupj1om A OOg ‘pepueys OMV 
8T# LS edé} puoo om}, :t9mod ‘ATGWASSV ATAVO 


uoI}dIA9sep put yavd jo aweyy 


0TO 


vO 
‘lO 


oM 


GSM 


81 


20/69Z09 


¥-9E96Z3 


o8-G6d dé 


69¢-VA dé 


SvI-Ta dé 


69¢-09V dé 


666-09 V d& 


“qIsuedy 
Zutinp oovd ut oqezuany sployy 


----------- uorzIsod ur a[qvo sdwue[o 


ee te mnt wa —---goqzloedva ssedig 


ra a Ajddns aomod ‘sitopioedes 104/17 


(odB4[0A 04B[d d-p) AOJIOVded 194[I\T 


le es aati ~—~-~soproedes surjdnog 


ee a a oe ine ioploedes sutjdnoy 


“ON 49048 
sdi0Q [Busig 


‘P8061 ‘ON 
oopurueay $44} ,,8Z0'O X WeIp 9%, feos Burads = q1T) 


‘P-LSOS-NV “ON 
jousydury ‘e[qeo wep 8% seyepoumodsoe fulBIp ,,F4G7 
x BT ,T {pasn szjoq omy funutwnye ‘feqeo :qWVTIO 


"‘N0GZOPIAD 0dk} NVL ‘W194 Sn] Lopfos omy 
foseo [Vjow AB[NsuRzoL SyY 9%, X PM TX BL, % LT 


!MOpA 0G SW GZ ‘oryAjoayoajo :pexy “YOLIOVAVO 
“MGOPAAZOOPAO 04} NV SasB Fo WO}}0q UO “W494 


BN Teplos OM} UBIP ,%1T X B[ ,, Wg ‘asvo porees Waey 
SMOPA 009 '%OL F Fur p taoded :poxy “YOLIOVdVO 


“AGOLAMTAGIdOD 0d44 NVE !e8Bd JO W0IJOG UO “ULI4 
Qn[ Aopfos omy YI, %p X PM MKT X BL Ws sMOpa 
009 *%OT— %0% + Fu T taoded : pexy “YOLIOVdVO 


‘WE0SHATV6%dO OdAy 
NVP {}0y9wAq Byw sopnypouy twwp ,%¢ X BL ,FT !Mmepa 


009 '%0% F Fuur 000‘'Og ‘4oded :pexy ‘YOLIOVdVO 


‘WE0SHATLV9ZdO 0dA} NVE SWRIP % X SB] ,,%AT SMopa 
009 ‘%0% += Jwu 000‘0g ‘1oded :pexy ‘YOLIDVdVO 


§H 


qavd jo uonoung 


uoIydiiosep pu¥v yavd jo aweNn 


joquiAs 
pu 


82 


IG@GITLZS 


E9T-TZ0EZS 


LOLIZ9 


T'L-I69LZ9 


T-8P1&Z9 


L@GLI8BZS 


9V'CLOBZS 


G-OSTEZ9 


‘ON 42038 
sdi09 [euzig 


“LOdNI OIW ©} e1q89 
suoydordIU OJ UOT}Q9UUOD saplAcIg 


*YINIIID LaYyI[duie 04 91q 
-82 dn-yoId IOJ uolzIeUUOD SaplAcIg 


‘aoanos 1amod 04 2q 
-8) JaMod I0F UOTJ9.UUOD seprIAODIg 


*1aMOd 0} a[Qed 104 
-OW OUOYd 10J UOIJI9UUOD SeplAoIg 


“LATINO ALITILN 9 ptoo 
dw] uoeu 10f uoroeuuo0d seplaoig 


“suOYMdOIIIW 04 p10d 
suoYydorIIW TOF UOLJZDOUUOD SaplAOIg 


*‘jeued [01}U09 uO 
$10}00UU0D YnduUI JeyxBeds 04 Sal[q 
-8) Ieyveds LOJ UOIJDOUUOD SeplAocIg 


*‘joued 
jo1zU09 uo espoeydeser1 aIeMod 04 
a[qvo IaMod 1IOF UOIJDOUUOD SOplAoIg 


qavd jo uonouny 


‘T-¥60'ZEVd “ON Aasdg ‘[[@-10A0 wBIp ,GZg"0 X BT ,,%T 
‘Jydreiys £4U0d afew puNor om} :3nI[d WYOLOANNOOD 


"G6W “ON YOUID *][e-10A0 WIBIP {FX Bl Yr 
‘y4S1BVIys {quod afew puNnor suo :3n[d ‘“YOLOANNOO 


“LGOL “ON T194Q0H +4 Zr 
‘due gq] ‘[[@-tea0 weIp ,TggT X 3[ ,Zp8l ‘34s1e13s 
$juo0d a[BeuUl AB[nsuByer omy :3n[d “YOLOANNOO 


“LVOTH “ON Uepled 
‘A GZ ‘due GT ‘{][e-1eA0 WIP (TX BI, %L fqysierys 
‘quod 9[eu depnsueyor omy :3n[d “YOLOANNOD 


"G98 ‘ON JUeUIED Uey 
‘A GZT due gt ‘47 ,% X PM ,T X BI 81 Sy sterys 
{quod 9yeul iepnsueyer omy :3n[d “YOLOANNOO 


‘C-¥60'CEVd 
‘ON Aodsq ‘[[e-tea0 WeIp ,gzg'0 X = 3I ,%T 
‘q4srerjs $yUu0d s[euUley punod omy :3nI[d ‘YOLOANNOOD 


‘SP-ISOT-90TE-NV 
‘ON [ousyduy ‘][[@-teaAo wep 2%, x BI ,9bT 
‘4USIe1js {4yu0d afewes punor omy :3nI[d “YWOLOANNOD 


‘P80L “ON 
Teaqny {4 ogg due oft ‘a qzt ‘dwe gf ‘duel aqeo 
Jour ‘weIp ,TEQt X ZT ,906T *WYsrer4s ‘sjo[s J. ‘yu0d 


[PT[e1ed seuss Ie[nsuezoor omy :3n[d ‘YOLOANNOOD> 


od 


Td 


8d 


Ld 


bd 


éf 


uoI}dI10sep pus’ aed Jo awENy 


joquiés 
Soe, 


83 


T-ST09 


o-S8EEZ9 


008-00PLAE 
LOGILLZZ 
9T8LZ9 


GST8LZ9 


LIT-8906Z2 


‘ON 49018 
sdaog [wusrg 


~~~-=~paads o1qezUiny ysn{pe 07 pes 


Se te OsBo Joyveds Sod1osUloYy 


“4lun afqezuany 
-doyrdwme 0} suoydosorut syoouu07, 


‘jaued 
[O1}U09 UO S10JD9UUOD YNduUI AaxRedg 


*‘jeued 
JorqU0D UO AOJD9UUOD 4YndUI AOMOg 


‘a1qevo 10j0u OUOYd Uo 10,D9UU0D 
SoyBpoUUOdIB Pf ‘alqwo 4s0q dure] 
UOdU UO 10JD9UUOD SeYepoUIWODIR Ff 


‘alqwo 
dn-yo1d uo 10,09UU09 soayepoUMUODDy 


qaed jo uonyoungy 


"Q3-H “ON Snpuy 
o7OUd UNPAUBAY *HY4F ,OFO'O X WIP ,%9 ‘pavoqpavo 
‘peeds o[ququan} oyerqijeo 07 pesn fadoosoqoiys ‘YSId 


“XGSLE ON UlQIOH ‘][B-10A0 Y HT 
X pM ,%T xX 3 ,, AT ‘(0098 fapoaro a0yrenb & oovy va/M 
pedeys J9ut0d fyUueued10JUIeI osBd szoyveds :YAMNUOO 


"290°0T-VM ‘ON 3Mp/q1ed 

Aodsy !1-"760'2EVd ‘ON J3Mp/jared Aodsqy a0j,00UU09 

a[VuUley JUOD OM} Pus A9Y}O ‘pus 9UO Z—HEO'ZEWd ‘ON 

smp/jyred Aodsy 10,99UU0d o[BUL yUOD OM4/M f*ULI94 

suipnjoxe 3B, 4¥ gz Syoxoel a0yno aseqqna ‘puod yyoq 

I9AO Burppearys raddoo pouur} ‘dury10Mm A YOR ‘Youlq puw 

pel papod-10[od ‘peyernsul-reqqna ‘spuvsys OMY OH 
OT :puod popuerys OMV OZH# OM :ou0YdordIM ‘GYyOD 

“db~ISOI-Z01TE-NV “ON [oueyd 

“wy £[[B-10A0 YUuT X PM ,T x 3] whe Vy s1844s £yu0o 
ajeut jajeavd punot omy ‘oapoRyde00r “YOLOUNNOO 

"L68¥ “ON Tl°GdNH +A Gat ‘due GT A 0gz 

‘Awe QT £[[@-10A0 p ,%TX pM ,%T X BT ,9%S S44 seays 
$JU09 o[BUL WopUue} Jey OM} :apPRydo001 YOLOUNNOO 


"8126 “ON TleqqnH 
AGZT ‘due GTS x44 ,GZU'T X WIP ,6g'T SI4sre14s8 $4U0d 
a[BPWey YooysIm, punorl Omy ‘apoRqyde001 YOLOMNNOD 


"EPLT ON JuoWaD UH S44) ,% X WBIP 9K T S44 Sreays 


:qu0d ayeuey punod suo sapoeqdevet “YOLOANNOO 


UoTPdI4osep pu yIBd Jo auEN 


vO 


SH 


gM 


9d 


Te 
joquics 
‘pu 


8P8SZs 


G-0886ZE 
T-GLOSZ9 
8¢-GLO0SZ9 


L&-GLOSZ9 


81-9609 
L-0T0$Z9 
6 S096Z§ 


Le-OT8EZ9 


gira uor}Isod ut Ajaqnoes asny sploy 


*ASIOUA [BIII4 


-da[9 0} Ad1OUs [BVOIUBYIIUT S}IBAUOD 


‘osewlep Sul 


-PBO[IBAO WOAZ JIMIIID [BIO $}09}01g 


bode cee ~~9SBO SUdISBY 


‘ON 49048 
sdioQ [Buzig 


"II-26ZS “ON Yasey z}ANY Sefoy yeys 
Jo yidop ,,% *Y ,% X PM ,% X Bl, WAT ‘Motoszos ZE-8 
‘ON e]8uls {4zeys wWeIp ,,% OF ‘ozypexeq ‘1eq :qONM 


‘A MH ‘ON uvussng 
$w19} SnN[ Jeplos omy ‘[[e-1eao0 wep ,9Y_, X 3 ,,%T 


‘a 0G¢z ‘dure qT ‘Apoqg oyjeyeq youlq fesny espiazzvo 
OVE Wsurs roy fedAéq ysod JOJOeI}x9 :esny ‘YACIOH 


‘208 “ON Aalueig 
‘[[@-19A0 Y ,% X pM KIX Bl ,%Z ‘10098 ‘dus ‘A ONIN 


‘88L'S8VH ‘ON 2mp/qted Aodsq ‘ [Ie 
-I0A0 HY} ,% X PM KT X BT IGT £19098 sds :GONIH 


‘GPa GEV “ON 3Mp/jied Aodsy 
£][@-10A0 4} ,,% X PM 8% X 3] ,,% ‘19098 -$93Nq :-FONTH 


‘PLT ‘ON 0d44 o1Ve4sVy ‘reer wory ‘ui1e1 uld 0M4 f9/33UL 
uv UO sefoy 34 ut OM4 SapAd QOQOP Aouenberz Yo 
-ynd {][@-10A0 Y ,,% X pM 97 X SB] 94% ‘aouepedut 
‘Zour g ‘edAz [eyshio ‘[eoIajoe[o :1a0npoidel ‘QyaH 


“LOST “ON A2T 
-uByg SU} ,% X PM ,P X BIg ‘10098 feseo -ATQNVH 


"GOVE ON UBUssSNg fweIpP ,W X B] , WT S*wW1094 spnisaz 
‘Apoq sse[s faut}, euo f*a Ogg ‘due g :espi4azaes ‘ASN WT 


“LOLGT “ON UIQIOD ‘[[B-1eA0 HYA ,% 
xX pm ,%% X 3] ,3¢T ‘19038 Syourqeo + Y4o}8 > YANALSVA 


yaed jo uonvuny 


uoIjdi1osep pue zed jo sueN 


90 


TH 


STH 


8H 


6H 


Tah 


&TH 


85 


LE-GOV000SHE 


TOLTAS 


6069Z9 


b-T66SZ2 


VS6SZS 


' 6S69ZZ 


Ee  —————— a, 


“81787 
-UIN} 94} DAIIp 0} aamod sortddng 


*Ad10ue 
[Bdl1}09T9 03 AS1oOUe puNosS sjTaAUO0D 


*sopaAD 09 10 OG 3e Wd g) 
10 &¢§ Ioy peods e[qequany 0}e1q 
-I[@ 0} ¥SIp edodsoqo14s yyIM pesp 


‘6S-AT 
due] ploy pue junow 03 seatag 


‘peeds a[qequin} ysn{pe 04 
pesn ‘Ajquiesse edodsoqoi4s jo yaeg 


‘uO SI Jamod 9489 
-Iput 0} due] yojid tamod se saartag 


‘vOdSZ “ON [epow 
00G9F ed4y oOdputuey fyd o[suIs a[040-99 03 -9gG ‘oe 
A OTT ‘eweiy worms 9% ¢ Suipnajoid weip _% ‘yyeys 
I[-t9A0 y ,9%E X pm 941g X BT ,F%Q S4zeYys ured 
‘pepnpoul you Ae[[nd feueviy pasojs ‘wudai gy pue %EeE 
‘dy 9% ‘eseo jerainbs ‘edé} uolonpul :OVy ‘YOLONW 


‘Vd ON O9TN 
Iowy ‘[[e-1eaao wep (947 x BT 9% p Ssymor11 wyo 


0G 0} 0€ Joy ooupedu mol :ormeudp ‘“A¥NOHAGOUOIN 


°890°0L VM ‘ON 3mp Aodsy f*ulteq sso] SB] 0% !aseo o4I] 

~oyeq You[G Ul posnoy 10}s1sel WEssqmoOTOU edéd NVEF 

suo pue pus Iayj{O Gog ‘ON Snid eeu queUIED User 

‘pus suo duel ZAN ‘ON WD/M 9[Qeo popuells OMV 
8I# puocs om} fg ed4} BT ,,0Z JO S}SIsUOD 2489} “LHDIT 

03 “ON 

exVId ‘[[@-1eao wep ,% X BT ,9%T ‘[[eYys Ja03s ‘Id 

wntupes foueiy uedo ‘du, %—-g-], eseq youokeq s10F 
‘Sue, peze[s pet ‘WIRIP ,% ‘sue[/M :10}BdIPUL ‘THOTT 

‘C-AN ‘ON WS ‘sed uoeu { peseq 

“un SwBIp ,% X BT ,9Y%T favajo Z-L qing ‘3uryiays 
op A 06 IO dB A GQ fA GZI-ZOT ‘MOTS ?F¢-WT ANVT 

‘LY ON WO 

‘qUeUIVTY UuojssuNn, feseq youokeq {][e-1aAO0 3B, | KT 
‘Teajo %-E-—L qinq ‘due ogto ‘A 8-9 :2¢-WT dWV1 


Ta 


T-IW 


TJ 


ca 


rac | 


‘ON 429038 
sdiop [wuZzig 


yavd jo uonouny 


uoI}dI1osep puB 4uBd Jo suey 


joquiAs 
‘PU 


86 


“TILOCGMUE 


MTISTAMOsOUsE 


MOOTAAOZOUE 


8LTO9 


T-8LT09 


LLTO9 


T-LLTO9 


€-L6D9 


‘ON 49048 
sdiog [euzig 


——“@A OqN} LOF IOJSISEeI SBIq apoyyeD 


“‘qINdIID YoVqpaey 
OSIOAUL Ul LOJSISAL BUIZIUII[ SB pass) 


*10}SISOL 
BUIPIAIP-93B}[0A Yowqpessy as1eAUy 


‘jeued yoep uo uorztsod peeds 
qooJ9S 0} 1OJBIIPUL PUB aA] SB pesf) 


*psods widi 
QL 10 SEE Yo]es 0} TaA] S® pes/) 


‘jaued Yyoep UO SUOTY 
-tsod wid g), pue wida gg SezBolpuy 


"g 03 


Wf worzz poads aqezUIn} sezyeoIpuy 


“Zeppoy [24 
-SA19 0} JUDULOAOUL [81078] SPIUISUBII, 


qavd jo uoljouny 


"ISZPOSMU 9444 NVE SPM 2% X BT 9% “Wt Gey 
eixe odA} 1amod Sweip ,% X 3] ,%¢]7 Usp Apog xeut 


Sa G $9g FH SuYO GZ ‘punom-o1im :pexy “YOLSISAY 


NVE ‘WeIp 6720 X 31 ,89h'0 usurp Apog xeul 'M % 
{%OL = swuyo QgyT ‘uorytsoduioo 


adky NVE {WIP 6720 X 31 ,89F'0 UeUIp Apoqg xeut 
‘Mm 3% £01 % SWYO OT Suolpsodwod : pexy ‘YOLSISAY 


U u% X PM ,% X Bl 9G 10038 :1ozeolpul “YA LNIOd 
¥ a x p& ah x 3] Wiens + [9048 > LO} BOIpUL ‘MH LN1IOd 
$][B-10A0 447 ,,0G0°0 X PM ,,9% X 31% | Peadna * [903s 


‘uida gy, 10 %Eg 1oF uorosjes peeds :10z¥oIpul “A LV Id 


‘6LOP ‘ON Oopuluer +[[B-1eA0 44} ,,090°0 
X PM ,T X BI ,% ‘pearnod ‘[aejs +F 0} WY Worf SUOTY 
-enpeid pooseds/M uorye[ndei peods ‘10yworpul “ALY Id 


‘LHDIT 28) 


sseiq yysierys ‘jurod [201g 


Sou 

"MISTAGOZOU edAy 
:pexy “YOLSISHY CTU 

“MOOTH #004 
vlad 

‘1826 ‘ON Oopuluer ‘[[B@-10A0 
6H 

‘860F “ON Oopuluesy ‘[[B-10A0 
TH 

"LOLP (ON Oopurues) 
IN 
oN 

* (9894 

-AIGWHSSV AIAVO dWVT NOUN 

‘ZPIPTH “ON eUu0pTEpIA + yUBys 
:deonpoider ‘A IGAAN ZO 
joquiAs 


uoI}dii9sep puB yABd jo owen 


‘Pu 


87 


“MPLEAGOZOU PdAy vou 

“(bu ‘EZu) NVE ‘WIP 6620 X 31 ,,89F'0 UeWIp Apoq xeu im % “Sou 

MPLOAAOZSUE | S1oystser plas {(gTYy) a10zs1s0ea Bld | *%OL + suryo 000‘0LZ ‘uortsodwos : pexy ‘YOLSISHY ‘OTY 
“MPSTAROZOY ody 

NVE *WRIP 6420 X 3] ,89F'0 UewIp Apog xew im % 6ou 

SPSIMAHOGIU Gs (oor a TOISISOT OFVI | *%OT = Suyo H0O‘OGT ‘Suortsoduoo :pexy ‘YOLSISTY ‘02u 
“MPOTAROZON ody 
NVE SWeIp ,6F2'0 X BI ,89F'0 UeUIpP Apoq xeu {mM * 

PUTA AOCOUSi amps = ay TOSISOT 9FB[d | $%OL F SwWYyO YOO‘OOT {uoItsodu0s ‘pexy “YOLSISAY su 
“MELPAROPON dhy 

“A[ddns NVf& ‘WIP ,GOrO X ZI ,1hT uewrp Apoq xeut ‘Mm Z 60a 

MELPAROFOUE | Temod r0F s104s1s04 TOpse[q SB aATOS | %OT += suryo 000'Lp {uontsodwos :pexy “YOLSISATY ‘8au 

“(LTY) t04s1s “MELPAROZON edAy LTa 

“81 JOY '(OTY) s0ystser o4e]d NVE ‘Weip ,6r2'0 X 3I , 890 uewip Apog xeuw im % ‘OLN 

MELPAMOZOUE | f (FY) AOWsIser Zuryozewu eouepedwy | '%OT = suyo 000‘LP ‘UOT}ISOdWIOD : paxy “YOLSISAY ‘va 
“MEEEAAOTON 9dAy 
“A[quiasse NVf ‘WeIp ,OLT'O X 3[ ,90F'0 UsUIP Apoq xew im % 

M’EETAOTOUE | edossoqorjs jo yaed ‘a04sts04 PBT | S%OT F swmyo Q00‘gE ‘uor1sodui0o *pexy “YOLSISAU Téa 
“MéssH d0Eou edAy 

NVf ‘WIP ,08Z'0 X 31 ,0GL'0 UewIp Apoq xew im I Loud 

Méecdd0eous | ~~ Ajddns z9mod sz0f saojstsar TUNA | $%0T + suyo 90z‘Z ‘uonrsodusos *pexy “YOLSISAY ‘98u 
: “AGA 40F “H@ZSA AOZOU 9dAy 

(6TY) 1o4stser seiq epoyzeo SyeA NVE ‘WIP ,6h2°0 X BI ,,89F'0 UeUIp Apoq xeut fm % 6TH 

MGCoAAMOZOUE | 1OF (ETY) A0ystsea seiq SPpouyeO | *%OT = swuyo 00z‘z ‘uortsoduos *pexy ‘YOLSISAY ‘eTa 

eae Saas yaed jo uorouny uol}diiosap pue yied jo sueN i 


a 


89 


“SSTLI-1086 “ON OUI 

‘surysng 3] /% X Ze- ,% ‘1edey O ‘3, 8% xX WIP 

_” WZeys [ejeu punor fp 9% x weip ,%T ‘esevo [eyo 

pesopoul ‘*u19} Bn[ Tapjos ve1y}, ‘mM % $%0Z = Bow 

69°OS-86PLZE | [013U09 NIVD OIW S® soatog | % ‘Suorrsoduos : (tejaworjuezod) aqvizea “YOLSISAY La 
‘TLOTN TL ON AV ‘S8urysnq 3] 


u% X ZE— ,% ‘10dez vault] $3] ,% X WeIp ,,% pez0[s 
yyeys [ejout punor fp 9% x wep 2% ase [eqyour 


POSO[JUL f*Ul1ey SN] Teplos va1yy 'M GZ'sZ {%OT = suyo 
CEHO0T ULES te sat [01}U09 WINY SB SaATEG | ONT fUorIzISoduod : (LoyaWIOTZUE}Od) s[qeIIVA ‘YOLSISAY Osu 
“M90TAXOZOU 
adh} NVE ‘WIP. ,672'0 X SI ,89P7'0 uewtp Apoq xeuw 
LOOT TA OGO ef ce lmaied © cme ay er IOJSISOL YVI Pity | ‘Mm % S%OT F sow OT ‘uorsodwuos :pexy ‘YOLSISAU 6a 
“CS90ZH E020 
‘ATA JO pits edA} NVE ‘WIP ,672'0 X SI ,,89F7'0 UsuUp Apoq xeu 
SZZAMOZOUE | Sutpwo[zsao squsasid ‘10ystsaq peoyT | 'M B% £%G = Bowl ZZ ‘uoisodwuos :pexy ‘YOLSISAY TW 
stepel 
‘S8u 
‘STU 
‘S1u 
‘TI 
“MPLPAGOZOU edsy4 ‘Bu 
NVE£ ‘WIP 6720 X 3] , 89770 UsUIp Apogq xe im % ‘Ou 
SPL AAC oelct \) sees eae SLOJSISOL 19}[Y puew pity | '%OT + swyo YNO‘OLP ‘UOTpIsoduod : pexy ‘YOLSISAY ‘eu 
eases {teas qaed jo uonoungy uoIydidsap pue yaed Jo sweN . ibs ie 


§-96V8Z9 


96-GE09 


TZL'8L98Z2 


LO'T-66PLZE 


‘asvo 1ayveds 
-pnol BulAiivd 1OJ s[puey saptaoig 


*Kk3.10U9 
punos 04 Ad19Ua [BILIJII[o S}JLBAUOD 


*(YozIMS IeMOd) [014U0d 
THAO-AAMOd ANOL 88 Searles 


89°T-66PLZE | 1949409 NIVD ONOHd 88 SeA10§ 


‘OVE “ON 
Ppur FY YON Spm ,%T X 3] 94s soyozwo deus ‘esa 
PIsi4 [904s [d [oyu UL payBurUIte, spua Yoq SHYd HT 
xX PM _%T X 3, ,L tdurqqem uoqjoo :3uréiied ‘GyULs 


‘0000T “ON AD ‘[[e-t0A40 Y 
vAV X WIP ,% OT {Sulyo gg souBpaduil [109 9d10A 'M 9 


qndur ‘py Wd ‘eu0s wep ,OT :ormeudp “YA MVAdS 


"8996 “ON YOurD ‘yuU0d [d 
IDATIS ozu01q-10ydsoyd f'wi419} Suipnpoxe y ,% X weIp 
JT suryseo oz1eyxeq poef[y-Borm punot !3}u1 o[ppes 
ada1d auo fuInIpeul yUOD 4YydIa f[eyoo0 :aqny ‘LG MOOS 


“GSTLI-Z0E6 
‘ON OUI ‘*w410} Bn Jeplos omy ‘UOI}e}JOL JO 4184S 
ye saqearodo ‘uado Ajjeutou ‘A GZt ‘due ¢ ms LSds 
‘durysnq ZB, ,%& xX Ze— ,,% ‘rede, O fa, ,,% x WIP 
uv eys [youl punol Sp 2% 7 kK WIP ,, WT seo [vyour 
pesopour {*wi104 3n[ Teplos every} 'M % £9%40% j sour 
T ‘uontsoduos : (leyoWO4UsJod) s[qBIIBVA “YOLSISHAUY 


‘VOTLI-L0&6 “ON 
OUI ‘Burysngq 3] ,%; x sE— ,% tarodey OD SB] ,,% X WeIpP 
um IBys [ejou punol {p _6°0 X WIP ,%T wo [Bou 
pesopoul f*uit0y JN[ Aeplos vary} ‘M % £%0% j= Bou 
T ‘uontsoduios : (taqyaworuejod) oa[qeiIva ‘“YOLSISUTY 


LH 


Ts 


vS 


TMS 
yim 
12u 


ou 


ee SS SS eee 


‘ON 4048 
sdiog [eusig 


qyied jo uonouny 


uoT}di19sep puB yaBd JO BUNT 


foquiAs 
‘pu 


90 


*layvedspnoy 
PSP'2E96Zz% | 0} Aeyt[dwe 1emod jo yndyno sejdnog 


EVLA ey 
9Z2'Te96Zz | -dwie-e1d 0}, suoydoisiwm seafdnop 


VZP-E986ZE | “UMS THO-NO YOLOW S® Sseatesg 


"YOUMS (A 0% 
MzZSG-L98ETZE | IO A GIT) TOpa]es o3ezJoa sv saareg 


‘ase Ieyeodspno] Jo 19A00 vad UI 
I-ZLP8ZO | Ajetnoss sajqed pue sp.a0d saindeg 


"palG-q ‘ON JAed OLN ‘asvo Jo wo0q}0q 3e ‘uAta} SadAy 
UOISSeIdui0d sudIdoaU dIWIe1eD ZT Sqp Z = SefoAd 0900'S 
03 QL Bsuodsel barf ST'T:0OT poes 0} tad Jo O1je1 Suan} 
$*ULI9} SSIT Y |, WE X WViIp 9147 Sa10d [904s ‘asvo [VjJoU 
pe[ves wWaiey feouepedull sulyo Fg LO poeas ‘sutyo 000‘8 
LO ‘tad fedd} Buydnos oqejd : av ‘YAWUOASNVUL 


“SSTS-a 
‘ON Wed OLN ‘esed Jo wo0z0q 4B ‘W4ta} odA} UOIS 
-soiduiod sueidoou o1uieie9 AnOy fqp T = se[aAd 000‘6 
01 OL esuodser beay Tg: T poos 0} tad Jo O18 suany 
{ule} Sse, 4 ,%sZ xX wep ,I9%T ‘eros [eyeumnu ‘aso 
[ejyewW pelees wey SsouBpedull sulyO 000‘0G poes ‘suyo 
0g tad ‘adé} yndur eucydosoiw 7 Vy “YAWAOASNVUL 


‘VZP.LS 9d4y NVE 
{ute} Matos Surpulq $3, 94, e_puey edA} 4eq ‘[[e-1aA0 
mud PF %, X PM , FBT X BT 2% 3 SApog azipayxeq foe A 
ogg due g ‘ow A gzq due gt ‘LSd§ 91930} ‘HOLIMS 


"“MZSL~s ed44 Nve 
$-aitey Sn, Aepjos fs, 29%, e[puey edéy 4eq ‘][[e-1eA0 
HY .°%e X PM ,P%HzT X BI ,,2%% SApog oyjayeq ‘ow A 
ogg dure 6 ‘ow A GZT dwe GZ ‘LSdd ‘213303 ‘HOLIMS 


“SE9 “ON 
PPNLE FY YON ‘pus 10y};0 pm ,T X 3] ,,T epyonq [9038 pM 
u% X 3] ,,% di} [9038 UL poyeulutte; pus ou0/M SHY} ,,% 
X pm _% X BI {OT ‘sulqqem u0jz09 : Sululeyel ‘GVULS 


‘ON 349038 
bain pod qaed jo uoryoungy 


UudI}dLosap puB yuBd jo awEN 


91 


aL 


TL 


6S 


€S 


“V668°L2 “ON ib 
SMp/yied Aodsy ! yy} 9% xk WeIp _/%T fjeeqys fearap 
€S0SL'T9 |e[purds a[qezuany Jo ysn1y} dn soyey, | pue yyeys 1ojou ur Aoy uo sjzser :48NIY) “YMHSVM ITH fe) 
"V868'LZ ‘ON 3mp/qted Aodsq ‘yyy 78% : 
C20 07.97) On| Gane a UOTBIqIA LOJOU SqIOSqY | X WIP ,,%{T !punor ‘yoe[q ‘eqqna 4yzos :4e1F “YAHSVM 0TH 2 
“6316S “ON OOpulUaD ‘[[B-TeAO YYZ ,T X WIP ZT Z 
&-097D9 | plodeI BY} SejeZo1 puw sjtoddng | ‘peyosoy ‘doz uMmoaq ‘[eo}s :1aonpoadea ‘ATIAVINYUNL TO FA 
= 
RA UA ILC TS ae oh we Sioytdue 1tamodg “KLDOAD NVE :U01}09]9 ‘AAO L PA ‘SA é 
9° 
“(ZA) tezieAut oseyd pue aoyiid r 
-We 8d8}[0A puodes $(TA) sour & 
LOLTISILS | -we eseqoa ysay pue soyidueosrg “LOLISI-NVE : Uorpoa]e “oqny, ZA ‘TA 
“quet 
D/LOEASLS | -Ind usertos pue oje[d o-p seystuiny ‘D/LOGAS-NVE :UoOr}O9Te “TAN GA 
“STS-d “ON Wed OLN ‘aso Jo wi0y30q 4e 
‘Ulte} odA} UOIsserdwi0d suerdosu dIUIeIID XIS {*UI19} 
sso. Y ,%Ap.X Weip ,2%7E ‘eased [ejoul pelves ulstoy 
‘dure Z 38 A €°9 § ‘ON poas ‘1.D op Bul Gg ye A 0E9 Z ON 
‘dure, yorrd poos ‘sdure Z 4@ A G fT ‘ON poas {sSurpuim ynd4no very 
Jamod Joy pue ‘FA ‘EA ‘ZA ‘TA ‘yndul A 0EZ% LOJ UOTJDOUUOD Sales A G[T IOJ uoTyoeUUOD 
IOF JUSIAND JUOWIe[Y pues ‘GA A0FZ [e[ered ‘yd a[Zuls SuIpurm ea sapdAO 09 A GTT SSUIPUIM 
bL-8096Z%6 | JUeTIND JuoWeTY pus azeid sorddng | omy fedAj 03e[d pue yuowey :1amod ‘WAWUOASNVUL QL 
“ON 9038 [oqurAs at 


sdiog [eusig 


qaed jo uonouny 


uoI}dI1dsep pue yued Jo aweN 


E 
92 


= igs ad bad 4 
‘ t ' ~~ = 
, . 4 + 
: PS». . 7 
= 
a ir 
i ie ‘ : 
& 
a 
. 
ro o - 
’ 
\ 
" ° 
‘ 7 7 


went eyes 
He be 


